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DESCRIPTION CN202600189U

Adapter Assemblies and Connector Assemblies

[0001]

technical field

[0002]

The utility model relates to an adapter for a connector used in data communication and telecornmunication applications, in
particular to an adapter for a plug-in connector and a connector assembly with the adapter.

[0003]

Background technique

[0004]

In various optical fiber communication systems, optical fiber connectors are usually used to connect the optical fibers of different
optical cables.

FIG. 20 shows a perspective view of a conventional two optical fiber connectors 400 .
21 and 22 illustrate an adapter 200 for use with a fiber optic connector.

Each optical fiber connector 400 includes a connector body 401 from one end of which the optical cable 300 is inserted and a
ferrule 301 for an optical fiber of the optical cable 300 exposed from the other end of the connector main body 401 . The adapter
200 includes: four interfaces 201, which are respectively formed in pairs at both ends of the adapter 200, and are configured to
accommodate respectively inserted corresponding connectors 400; Between the mating ports 201 , there are ferrules 301 for
connecting the connectors respectively inserted into the paired ports 201 . When the optical fiber connector 400 is inserted into
the adapter 200 , the connector body 401 is accommodated in the receiving groove 201 , and the ferrule 301 is inseried into the
connecting portion 202 to be spliced with another fiber ferrule in the connecting portion 202 . Additionally, the adapters
described above are sometimes used to accommodate electrical connectors that electrically connect the wires of two cables.

[0005]
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For the above existing adapters applied to plug-in connectors, a flange structure can be provided on the adapter, and the
adapter can be fixed on the panel through the mounting holes on the flange structure; an elastic clip made of metal can also be
provided on the adapter, Secure the adapter to the panel with elastic clips.

However, no matter using the flange structure or the elastic clip, only one adapter can be independently installed on the panel. If
multiple adapters need to be installed on the panel, a predetermined distance needs {o be kept between each adapter, and the
adjacent adapters on the installation panel cannot be arranged in high density, thereby affecling the installation density of the
installation panel and causing waste of installation space.

[0006]

Utility model content

[0007]

The technical problem solved by the utility model is to provide an adapter assembly and a connector assembly including the
device adapter assembly. Multiple adapters can be joined sequentially, thereby maximizing the use of the space on the
installation panel.

[0008]

According to an embodiment of an aspect of the present invention, there is provided an adapter assembly for connecting
multiple connectors, including: multiple adapters, each adapter includes a housing, and at least one pair of connectors is formed
in the housing for plug-in connection and at least one engagement device, each engagement device configured {o interconnect
adjacent walls of the interfaces of two adjacent adapters in a plurality of said adapters in a snap-fit manner to connect said
plurality of adapters fixed together.

[0009]

In the above adapter assembly, the housing of each adapter is substantially cuboid, and includes a first vertical wall defining the
interface, a second vertical wall opposite to the first vertical wall, a top wall, and a bottom wall, The engaging means is
configured to connect adjacent first and second vertical walls, and/or adjacent top and bottom walls of two adjacent adapters of
the plurality of adapters.

[0010]

In the above adapter assembly, the engaging means is configured fo clamp the adjacent first and second vertical walls, and/or
the adjacent top and bottom walls of two adjacent adapters of the plurality of adapters. clamping mechanism.

[0011]

In the above adapter assembly, each of the first upright wall, the second upright wall, the top wall, and the bottom wall includes
a groove formed on the inner side surface of the housing, the shape of the groove is consistent with that of the clamping
structure The shapes of the two clamping arms of the clamping structure substantially cooperate to accommodate the two
clamping arms of the clamping structure in two corresponding grooves.

[0012]

In the above adapter assembly, each of the clamping structures includes a retaining portion protruding from the free end of the
clamping arm, and the distal end of each groove is formed to pass through the first vertical wall and the second vertical wall. , a
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through hole in each of the top wall and the bottom wall, the holding portion can be accommodated in the through hole.

[0013]

In the adapter assembly described above, each clamping arm has a substantially triangular shape.

[0014]

The above adapter assembly further includes at least one pair of mounting mechanisms, one mounting mechanism of each pair
of mounting mechanisms is installed on the first vertical wall or the second vertical wall located on the outermost side of a row of
adapters, each mounting mechanism includes: a main body, the The length of the main body is about half of the longitudinal
length of an adapter, and each main body includes a first end and a second end opposite to the first end; mounting ears,
outwardly from the first end vertically extending; and an auxiliary clamping means bent inwardly from said second end at
approximately 180 degrees to engage into a groove in the outermost vertical wall.

[0015]

In the above adapter assembly, an installation hole is provided on the installation ear, and an elastic clamping protrusion is
provided on the free end of the auxiliary clamping device.

[0016]

In the above adapter assembly, each engaging means includes: at least one first horizontal engaging means extending in the
horizontal direction from the outer side of the first wall; and at least one second horizontal engaging means formed on the
second vertical wall Externally, the first and second horizontal engagement means are configured to snap-fit each other in shape
to engage the plurality of adapters together side-by-side in sequence.

[0017]

In the above-mentioned adapter assembly, the first horizontal joint means includes: a connecting part extending from the outside
of the first vertical wall in a horizontal direction; and a joint part extending from an end of the connecting part in at least one
direction parallel o The first vertical wall is formed by extending.

The second horizontal coupling device includes: a receiving groove formed on the second vertical wall and configured to receive
a coupling portion of the first horizontal coupling device of another adapter; and a first opening communicating with the receiving
groove. , the engaging portion of the other adapter can be inserted into the engaging portion through the first opening.

[0018]

In the above adapter assembly, the second horizontal engaging device further includes: a second opening communicating with
the accommeodating groove and configured to cooperate with the connecting portion of the other adapter, when the other
adapter is engaged During the process of inserting the part into the receiving groove, the connecling part of the other adapter
passes through the second opening.

[0019]

In the above adapter assembly, the joint part has a substantially U-shape, and includes: two elastic arm parts, and a base part
connected between the ends of the two arm parts, and the connecting part connects between the base and the first vertical wall.

[0020]

In the above adapter assembly, the tip of each arm portion is provided with a protrusion, and when the engaging portion of the
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other adapter is inserted into the receiving groove as an insertion end, the protrusion of the other adapter is exposed on the
outside of the first opening to block further insertion of the joint.

[0021]

In the above adapter assembly, each adapter further includes two positioning parts, respectively protruding from the second
vertical wall and leaving a predetermined distance away from the first opening, so that when the joint part of the other adapter is
inserted into the When accommodated in the groove, the protruding portion of the other adapter is located between the second
engaging device and the positioning portion.

[0022]

In the above adapter assembly, the second horizontal joint device further includes: a third opening communicating with the
receiving groove and opposite 1o the first opening.

The end of each arm is provided with a protrusion, and when the end of the arm of the other adapter is inserted into the
receiving groove as an insertion end, the protrusion of the other adapter is exposed on the third opening. outside, so as to
prevent the engagement portion of the other adapter from exiting the receiving groove.

[0023]

In the above adapter assembly, the first horizontal engaging device is disposed in a groove formed on the first vertical wall, and
the second horizontal engaging device protrudes from the second vertical wall.

[0024]

The adapter assembly described above further includes a first mounting mechanism and a second mounting mechanism.

The first installation mechanism includes: a plate-type first main body part; and a first auxiliary joint means formed on a first side
of the first main body part and having the same structure as the first horizontal joint means to be used with the first horizontal
joint means. The second horizontal engagement means of an outermost one of the plurality of adapters engages.

The second mounting mechanism includes: a plate-type second main body; and a second auxiliary engaging device formed on
a first side of the second main body and having the same structure as the second horizontal engaging device, so as o be the
same as the second horizontal engaging device. The first horizontal engagement device of another adapter located on the
outermost side among the plurality of adapters is combined.

[0025]

In the above adapter assembly, in the above adapter assembly, the first mounting mechanism further includes a first mounting
ear portion formed on the second side of the first body portion; the second mounting mechanism further includes a first
mounting ear portion formed on the second side of the first body portion; The second mounting ear portion on the second side of
the second main body portion.

[0026]

In the above adapter assembly, both the first mounting ear and the second mounting ear are provided with at least one
mounting hole.

[0027]

In the above adapter assembly, each engaging device includes: a first vertical engaging device extending from the outer side of
the first vertical wall and the second vertical wall near the top wall or the bottom wall; and a second vertical engaging device
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configured On the outside of the second vertical wall and the first vertical wall, close to the bottom wall or the top wall, and
configured as a slot for inserting and fixing the first vertical engagement device of another adapter, when the first vertical When
the engagement means and the second vertical engagement means are engaged with each other, the plurality of adapters are
engaged together in a stacked manner in the vertical direction.

[0028]

In the above adapter assembly, each of the first vertical engaging means has a substantially U-shape and includes: a first arm
protruding outward from the upper end or the lower end of the outer sides of the first vertical wall and the second vertical wall
forming; a second arm extending parallel to the first arm outside of the top or bottom wall; and a base connected between the
first arm and the second arm for The first arm portion and the second arm portion form the slot, and each of the second vertical
engaging means includes an elongated protrusion protruding outward from the lower end or the upper end of the outer side of
the first vertical wall and the second vertical wall, Wherein the elongated protrusion is receivable in a slot between the first arm
and the second arm of the other adapter to engage the two adapters together superimposedly.

[0029]

In the above adapter assembly, the free end of the second arm is provided with an inwardly extending blocking portion to block
the elongated protrusion from disengaging from the space between the first arm and the second arm.

[0030]

In the above adapter assembly, each engagement means includes a vertical engagement means and a receiving groove.

The vertical engagement means has a substantially L-shape and includes: a base extending vertically outward from the top or
bottom wall; and an arm extending from an end of the base paralle!l to the top or bottom wall The outer surface is extended.

A receiving groove is formed in the bottorn wall or the top wall and is configured to receive the arm portion of another adapter to
superimposedly join the two adapters together.

[0031]

In the above adapter assembly, each of the adapters further includes a mounting mechanism protruding from the first vertical
wall and the second vertical wall for mounting the adapter assembly on a mounting panel.

[0032]

According to an embodiment of another aspect of the present invention, a connector assembly is provided, including: the
adapter assembly described in the various embodiments above; and a plurality of connectors, each of which is connected to an
interface of a corresponding adapter .

[0033]

In the above connector assembly, the connector is an optical fiber connector.

[0034]

According to the adapter assembly of the above-mentioned various embodiments of the present invention, a plurality of
adapters can be sequentially engaged side by side in the horizontal direction or overlapped in the vertical direction, and two
adjacent adapters can be removed through, for example, a snap connection. ground together to maximize the use of space on
the mounting panel.

[0035]
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Description of drawings

[0036]

The utility model will be further described in detail with reference to the accompanying drawings, wherein:

[0037]

Fig. 1 is a schematic perspective view showing an adapter assembly according to a first embodiment of the present invention;

[0038]

Fig. 2 is a schematic perspective view showing the middle row of adapters in the adapter assembly shown in Fig. 1;

[0039]

Fig. 3 is an exploded schematic diagram showing some components of the middle row of adapters shown in Fig. 2 before
assembly;

[0040]

Fig. 4 is a three-dimensional schematic view showing the lower two rows of adapters in the adapter assembly shown in Fig. 1;

[0041]

Fig. 5 is a schematlic perspective view showing an adapter in the adapter assembly shown in Fig. 1;

[0042]

Fig. 6 is a schematic perspective view showing the engaging device in the adapter assembly shown in Fig. 1;

[0043]

and 7 are schematic perspective views showing the mounting mechanism in the adapter assembly shown in Figure 1;

[0044]

Fig. 8 is a schemalic perspective view showing an adapter assembly according to a second embodiment of the present
invention;

[0045]

Fig. 9 is a schematic perspective view showing an adapter in the adapter assembly shown in Fig. 8 viewed from a first side;

[0046]

Fig. 10 is another perspective view showing the adapter shown in Fig. 9 viewed from the first side;

[0047]

https://ftranslationportal.epo.orgfemtp/translate/?ACTION=descrip..RCLANG=zh-CN&apikey=TSMqTfrVAvNiryGi8Qlfbozi8DnAGIgJ&TRGLANG=en Page 6 of 14

Senko Advanced Components v. US Conec Ltd.
Senko EX1025-B
Page 20



202600189-Desc-en 6/29/23, 2:55 PM

Fig. 11 is a schematic perspeclive view showing the adapter shown in Fig. 9 viewed from a second side;

[0048]

Figure 12 is a partially enlarged cross-sectional view taken along the A-A line of Figure 10 (or the B-B line of Figure 11) when
two adjacent adapters in the adapter assembly shown in Figure 8 are engaged, to illustrate the first engaging means
Embodiments of the first type of engagement with the second engagement means;

[0049]

Fig. 13 is an enlarged cross-sectional view showing an embodiment of another engagement mode of the first engagement
device and the second engagement device,;

[0050]

Fig. 14 is a perspective view showing a first mounting mechanism in the adapter assembly shown in Fig. 8;

[0051]

Fig. 15 is another perspective view showing the first mounting mechanism in the adapter assembly shown in Fig. 8;

[0052]

Fig. 16 is a schematic perspective view showing a second mounting mechanism in the adapter assembly shown in Fig. 8,

[0053]

Fig. 17 is another perspective view showing the second mounting mechanism in the adapter assembly shown in Fig. 18;

[0054]

Fig. 18 is a schematic perspective view showing an adapter assembly according to a third embodiment of the present invention;

[0055]

Figure 19 is a schemalic perspective view showing an adapter in the adapter assembly shown in Figure 18,

[0056]

Fig. 20 is a perspective view showing a conventional two optical fiber connectors;

[0057]

Figure 21 is a schematic perspective view showing an existing adapter used in combination with the fiber optic connector shown
in Figure 20; and

[0058]

Fig. 22 is a sectional view showing the adapter shown in Fig. 21 taken along line C-C.

[0059]
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Detailed ways

[0060]

Although the utility model will be fully described with reference to the accompanying drawings that contain preferred
embodiments of the utility model, it should be understood that those of ordinary skill in the art can modify the utility model
described herein while obtaining the advantages of the utility model. technical effect.

Therefore, it should be understood that the above description is a broad disclosure for those skilled in the art, and its content is
not intended to limit the exemplary embodiments described in the present invention.

[0061]

The adapter 100 of the present utility model can be combined with the optical fiber connector 400 (such as LC optical fiber
connector) shown in Figure 20 or the connector described in the applicant's Chinese patent application CN201210037495. The
optical fibers are spliced, distributed or transferred.

According to various embodiments of the present invention, an adapter assembly for connecting a plurality of connectors such
as shown in FIG. At least one pair of interfaces for a plug-in connector is formed in the body; and at least one engagement
device, each engagement device is configured to snap fit adjacent walls of the interfaces of two adjacent adapters in a plurality
of said adapters interconnected to secure the plurality of adapters together.

For example, multiple adapters are secured together horizontally side by side and/or vertically one above the other.

[0062]

1-7 llustrate an adapter assembly 100 according to a first exemplary embodiment of the present invention.
The adapter assembly 100 includes 3 rows and 3 columns (9 adapters 10 in total).

The housing 1 of each adapter 10 has a substantially rectangular parallelepiped shape and includes a first vertical wall 11
defining an interface 2 , a second vertical wall 12 opposite to the first vertical wall 11, a top wall 13 and a bottom wall 14 .

The engagement means is configured to connect adjacent first upright walls 11 and second upright walls 12 , and/or adjacent
top walls 13 and bottom walls 14 of two adjacent adapters of the plurality of adapters 10 .

Further, the engaging device is configured to clamp the adjacent first vertical wall 11 and the second vertical wall 12 of two
adjacent adapters 10, and/or the elastic clamping of the adjacent top wall 13 and bottom wall 14 Institution 3.

[0063]

in a further embodiment, as shown in FIG. 5, each of the first vertical wall 11, the second vertical wall 12, the top wall 13 and the
bottom wall 14 includes grooves 111, 121, 131, 141, the shape of the grooves 111, 121, 131, 141 is approximately the same and
roughly matched with the shape of the two clamping arms 30 of the clamping structure 3, so as to accommodate the two
clamping arms 30 of the clamping structure 3 in two corresponding grooves.

For example, as shown in Figures 2 and 3, the two clamping arms 30 of the clamping structure 3 are accommodated in the
groove 121 of the second upright wall 12 of the first adapter and the groove of the first upright wall 11 of the second adapter in
the same row 111, so that multiple adapters 10 can be fixed side by side and sequentially.

In addition, as shown in Figure 4, the two clamping arms 30 of the clamping structure 3 are accommodated in the groove 141 of
the bottom wall 14 of the upper adapter and the groove 131 of the top wall 13 of the lower adapter in the same row, so that the A
plurality of adapters 10 are stacked and fixed together sequentially.

Each clamping arm 30 has a substantially triangular shape, which facilitates pushing the clamping structure 3 into the
corresponding groove.
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In one embodiment, the groove 131 on the top wall 13 is formed on the top wall of the receiving groove for receiving the locking
structure of the connector 400 as shown in F1G. 20 .

[0064]

Since each of the first upright wall 11, the second upright wall 12, the top wall 13 and the bottom wall 14 includes grooves 111,
121, 131, 141 formed on their respective inner side surfaces, when the two adapters 10 are placed When they are together,
whether they are stacked or placed side by side, there are two walls, that is, the second vertical wall 12 of one adapter and the
first vertical wall 11 of the other adapter are attached together, or the bottom wall 14 of one adapter and the other The top wall
13 of an adapter abuts together, and the grooves 212 and 111, or 141 and 131 formed on their inner surfaces are juxtaposed
opposite each other, so that the clamping arm 30 of the clamping structure 3 can Go into these grooves, and hold the two
adapters together.

Therefore, the adapter of the first embodiment of the present utility model can utilize the clamping structure 3 to implement
stacked arrangement and/or side-by-side arrangement (at least one of stacked arrangement and side-by-side arrangement),
which reduces the installation space of the adapter.

When a plurality of adapters in the adapter assembly of the present invention are vertically stacked, it is particularly suitable for
installing the connector described in the applicant's Chinese patent application CN201210037495.6.

[0065]

In a further embodiment, each clamping structure 3 includes a holding portion 301 protruding from the free end of the clamping
arm 30, and the distal end of each groove is formed through the first vertical wall 11, the second vertical wall 12, the top The
through hole 15 of each of the wall 13 and the bottom wall 14 | each holding portion 301 can be accommodated in the
corresponding through hole 15 .

In this way, during the process of pushing the clamping structure 3 into the groove, the protruding retaining portion 301 can
enter into the through hole 15, which is beneficial to maintain a relatively firm combination between the clamping structure 3 and
the groove.

Alternatively, the through hole may not pass through the wall of the housing 1, but just be formed as a deeper depression than
other parts of the groove.

[0066]

The adapter assembly 100 of the first embodiment of the present utility model further includes at least one pair of installation
mechanisms 4, and one installation mechanism in each pair of installation mechanisms 4 is installed on the first vertical wall 11
or the second vertical wall 12 located on the outermost side of a row of adapters .

As shown in FIG. 7 , each mounting mechanism 4 includes: a long strip-shaped main body portion 41 made of, for example,
plate-shaped material, mounting ear portions 42 and auxiliary clamping devices 43 .

The length of the body parts 41 is about half of the longitudinal length of an adapter 10, and each body part 41 includes a first
end and a second end opposite the first end.

The mounting ear portion 42 is formed vertically extending outward from the first end of the main body portion 41 .

The auxiliary clamping device 43 is formed by bending inwards about 180 degrees from the second end of the main body 41 to
engage in the groove 111 or 121 of the outermost first vertical wall 11 or second vertical wall 12 .

In addition, an installation hole 421 is provided on the installation ear portion 42 , and an elastic clamping protrusion 431
matching with the through hole 15 is provided at the free end of the auxiliary clamping device 43 .

Since the length of the main body part 41 is about half of the longitudinal length of an adapter 10, a mounting mechanism 4 can
be respectively installed from the two ends of the first vertical wall 11 and the second vertical wall 12, and the mounting ear
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portion 42 positioned on the outside of the same vertical wall is attached to close together, so that the entire adapter assembly
100 is installed on the mounting frame by using the mounting mechanism 4 .

[0067]

8-17 illustrate an adapter assembly 100" according to a second exemplary embodiment of the present invention.

In the adapter assembly 100" of the second embodiment, the housing 1' of each adapter 10" has a substantially rectangular
parallelepiped shape, and includes a first vertical wall 11" defined as an interface 2', and an opposite {o the first vertical wall 11'.
The second vertical wall 12', the top wall 13" and the bottom wall 14",

The engaging means is configured to connect adjacent first upright walls 11" and second upright walls 12" of two adjacent
adapters in the plurality of adapters 10', thereby fixing the plurality of adapters 10’ fogether side by side in the horizontal
direction .

[0068]

Further, each joint device includes: at least one first horizontal joint device 31 (Figs. 9 and 10), formed by extending outward in
the horizontal direction from the ouiside of the first vertical wall 11", and at least one second horizontal joint device 32 ( FIG. 11),
formed on the outside of the second vertical wall 12 ', the first horizontal engaging device 31 and the second horizontal
engaging device 32 are configured to snap fit each other in shape, so as to align a plurality of adapters 10 ' in the horizontal
direction joined together side by side.

[0069]

Referring to FIGS. 9, 10 and 12, each first horizontal engaging device 31 includes: a connecting portion 311 (see FIG. 12 ) and
an engaging portion 312 .

The connection portion 311 is formed extending horizontally from the outside of the first vertical wall 11 ', and the joint portion
312 is formed from the end of the connection portion 311 in at least one direction (for example, as shown in FIGS. direction and
upward direction) extending parallel to the first vertical wall 11'.

Referring to FIGS. 11 and 12 , each second engaging device 32 includes: a receiving groove 321 and a first opening 322
located at the upper end of the receiving groove 321 .

Areceiving groove 321 is formed on the second standing wall 12, and is configured to receive the engaging portion 312 of the
first horizontal engaging means 31 of another adapter.

The first opening 322 communicates with the receiving groove 321 , and the engaging portion 312 of the other adapter can be
inserted into the receiving groove 321 from top fo bottom through the first opening 322 .

[0070]

Further, the second horizontal joint device 32 also includes a second opening 323 extending in the vertical direction.

11 and 12, the second opening 323 communicates with the receiving groove 321 and is configured to cooperate with the
connecting portion 311 of another adapter. When the connecting portion 312 of the other adapter is inserted into the receiving
groove 321, the The connecting portion 311 of the other adapter passes through the second opening 323 .

In the cross-sectional view shown in FIG. 12 |, the accommodating groove 321 is defined by two substantially L-shaped
structures, wherein two walls of the two L-shaped structures extend from the second vertical wall 12 ', and the other two walls
extend toward each other and The second opening 323 is formed.

On the other hand, the engaging portion 312 has a substantially U-shape, and includes: two elastic arm portions 313, and a
base portion 314 connected between the ends of the two arm portions 313, the connecting portion 311 is connected to the base
portion 314 and the first vertical wall 11".
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[0071]

Furthermore, the end of each arm 313 is provided with a protruding portion 315, and when the engaging portion 312 of another
adapter is used as the insertion end and inserted into the receiving groove 321 from top to bottom through the first opening 322,
the other adapter The protruding portion 315 is exposed oulside the first opening 322 to block further insertion of the engaging
portion 312 .

[0072]

In one embodiment, each adapter 10 further includes two positioning parts 5, respectively protruding from the second vertical
wall 12" and leaving a predetermined distance away from the first opening 322, so that when the engaging part 312 of another
adapter is inserted When being accommodated in the slot 321 | the protruding portion 315 of the other adapter is located
between the second horizontal engaging device 32 and the positioning portion 5 .

In this way, the protruding portion 315 blocks the engaging portion 312 from being further inserted into the receiving groove 321
or disengaged upward from the receiving groove 321 .

An inclined guide surface may be provided on the upper and lower surfaces of the protruding portion 315 | so that the protruding
portion 315 can break away from the blocking of the second engaging device 32 or the positioning portion 5 through the inclined
guiding surface by applying a large force.

[0073]

The above describes the embodiment in which the joint portion 312 is a U-shaped mechanism with an upward opening shown in
FIGS. 9 and 10, but the present invention is not limited thereto.

In another embodiment, the joint part 312 may be a U-shaped mechanism with an opening downward, and the connecting part
is connected {o the uppermost end of the base part, so that a second opening may not be required.

In this embodiment, the second horizontal engaging device 32 also includes a third opening (not shown) communicating with the
receiving groove 321 and opposite to the first opening, and each end of the arm is provided with a protrusion. When the end of
the arm of the adapter is used as the insertion end and inserted into the receiving groove 321 from top to bottom through the
first opening, the protrusion of the other adapter is exposed outside the third opening to block the joint of the other adapter. Get
out of the receiving slot 321 .

[0074]

In the above embodiment, the first horizontal engaging device 31 is disposed in the groove 112 formed on the first vertical wall
11", while the second horizontal engaging device 32 protrudes from the second vertical wall 12'.

In this way, when the first engaging device is engaged with the second engaging device, the first vertical wall 11" and the second
vertical wall 12" of two adjacent adapters are close {o each other, so as to save space.

[0075]

In another alternative embodiment, as shown in FIG. 13, the connecting portion 311 ' and the engaging portion 312’ of the first
horizontal joint device are both arranged outside the outer surface of the first vertical wall 11A, while the second horizontal joint
The receiving groove 321' of the device is formed in the second vertical wall 12A, that is, the entire second horizontal joint
device does not protrude beyond the outer surface of the second vertical wall 12A.

In this way, when the first horizontal engaging device is engaged with the second horizontal engaging device, the first vertical
wall 11A and the second vertical wall 12A of two adjacent adapters can also be close to each other, so as to save space.

[0076]
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The adapter assembly 100" according to the second embodiment of the present invention, as shown in Figs. 14-17 | further
includes a first mounting mechanism 6 and a second mounting mechanism 7.

The first mounting mechanism 6 includes a plate-type first main body portion 61 and a first auxiliary engaging device 62 .

The first auxiliary engaging means 62 is formed on the first side of the first main body part 61 and has the same structure as the
first horizontal engaging means 31 to be combined with the second horizontal engaging means 32 of the outermost one of the
plurality of adapters. , so that the mounting mechanism 6 is mounted on the outermost adapter.

The second mounting mechanism 7 includes a plate-shaped second main body portion 71 and a second auxiliary engaging
device 72 .

The second auxiliary engaging means 72 is formed on the first side of the second main body part 71 and has the same structure
as the second horizontal engaging means 32, so as to engage with the first level of another adapter located on the outermost
side among the plurality of adapters. The means 31 are combined so that the mounting mechanism 7 is mounted on this
outermost other adapter.

[0077]

Further, the first instaliation mechanism 6 also includes a first installation ear portion 63 formed on the second side of the first
main body portion 61; the second installation mechanism 7 also includes a second ear portion formed on the second side of the
second main body portion 71. The ears 73 are installed.

Both the first mounting ear 6 and the second mounting ear 7 are provided with at least one mounting hole 64 and 74, so as to
install the entire adapter assembly 100" on the mounting panel (not shown, see Figure 11) above.

[0078]

Referring to Figures 18 and 19, an adapter assembly 100" according to a third embodiment of the present invention includes a
plurality of adapters 10",

Each adapter 10" includes two first vertical engaging devices 31" and two second vertical engaging devices 32", and the two first
vertical engaging devices 31' are respectively arranged on the outer sides of the first vertical wall 11" and the second vertical
wall. upper end, and two second vertical joint devices 32' are respectively arranged on the lower ends of the first vertical wall 11"
and the outer side of the second vertical wall, and the two first vertical joint devices 32" and the two second vertical joint devices
32" can respectively joint, so that a plurality of adapters 10" are stacked one after the other in the vertical direction and joined
together.

[0079]

Further, in the adapter assembly 100", each first vertical engaging device 31' has a substantially U-shaped shape, and includes:
a first arm portion 313', extending from the upper end of the first vertical wall 11" or the outer side of the second vertical wall
Outwardly protruding form; second arm portion 314", extending parallel to the first arm portion 31’ outside the upper portion of
the top wall 13" and base portion 315, connected between the first arm portion 313" and the second arm portion 314 'between.

Each second vertical engagement means 32' comprises an elongated protrusion protruding outward from the lower end of the
outer side of the first upright wall 11" or the second upright wall, wherein the elongated protrusion can be accommodated in the
first arm portion 313’ of another adapter and the second arm 314' to join the two adapters together in a superimposed manner.

In addition, the inner side of the first arm portion 313" is flush with the upper surface of the top wall 13", and the lower side of the
elongated protrusion is flush with the lower surface of the bottom wall.

In this way, among two vertically adjacent adapters, the bottom wall of the previous adapter can be close to the top wall of the
next adapter, thereby reducing the installation space of the entire adapter assembly.
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[0080]

In a further embodiment, the free end of the second arm 314" is provided with an inwardly extending blocking portion 316" to
block the elongated protrusion from between the first arm 313" and the second arm 314'. space escape.

In addition, each adapter 10 " also includes a mounting mechanism 8 protruding from the first vertical wall 11 " and the second
vertical wall, so as to mount the entire adapter assembly 100 " on the mounting panel 101 .

[0081]

In an alternative embodiment, each first vertical engaging device has a substantially U-shape and includes: a first arm
protruding outward from the lower end of the outer side of the first vertical wall or the second vertical wall forming; a second arm
extending outside of the bottom wall parallel {o the first arm; and a base connected between the first arm and the second arm.

Each of the second engagement means includes an elongated protrusion protruding outward from an upper end of the outer
side of the first vertical wall or the second vertical wall, wherein the elongated protrusion can be accommodated in the first arm
and the first arm of the other adapter. between the second arms to engage the two adapters together in a superimposed
manner.

In addition, the inner side of the first arm portion is flush with the lower surface of the bottom wall, and the upper side of the
elongated protrusion is flush with the upper surface of the top wall.

[0082]

In another alternative embodiment, each engagement means includes a vertical engagement means and a receiving slot.

The vertical engagement means has a substantially L-shape and includes: a base extending vertically outward from the top or
bottom wall; and an arm extending from an end of the base parallel to the top or bottom wall The outer surface is extended.

A receiving groove is formed in the bottom wall or the top wall, and is configured to receive the arm portion of another adapter to
join the two adapters together in a stacked manner in a vertical direction.

[0083]

According to another embodiment of the present utility model, there is provided a connector assembly, including: the adapter
assembly described in the above various embodiments; and a plurality of connectors, each connector is connected to an
interface of a corresponding adapter Inside.

Further, the connector is an optical fiber connector, such as an LC optical fiber connector.

[0084]

According to the adapter assembly of the above-mentioned various embodiments of the present invention, multiple adapters can
be sequentially engaged side by side in the horizontal direction and/or overlapped in the vertical direction, and two adjacent
adapters can be connected through, for example, a snap connection. Removably joined together.

The entire adapter assembly is integrally installed on the installation panel through the installation mechanism.

The external joint structures of each adapter are the same as each other, and the internal structure is the same as that of
existing adapters, so that they can be mated with standard LC fiber optic connectors in high density, and the space on the
installation panel can be utilized to the maximum extent.

At the same time, each adapter can adopt a modular design to ensure that the client can select an appropriate number of
adapters for modular combination according to needs.

[0085]
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Although the connector of the present invention is described with the optical cable as the connection object in the above

embodiments, those skilled in the art can understand that some embodiments of the connector of the present invention can also
be applied to connect two cables.

Especially, in various network communication terminals provided with plug and socket connectors such as computers, routers,

servers, switches, etc., the plug connector can be provided with the locking mechanism of the present invention with tilting arm,
driving arm and locking protrusion.

[0086]

Those skilled in the art can understand that the above-described embodiments are exemplary, and those skilled in the art can
improve them, and the structures described in various embodiments do not conflict with each other in terms of structure or
principle Free combination can be carried out under the situation of the utility model, so that more kinds of connectors and
adapter components can be realized on the basis of solving the technical problem of the utility model.

[0087]

After describing the preferred embodiments of the present utility model in detail, those skilled in the art can clearly understand
that various changes and changes can be made without departing from the scope and spirit of the appended claims, and the
utility model also Implementation is not limited to the exemplary embodiments set forth in the specification.

https:/ftranslationportal.epo.orgfemtp/translate/?ACTION=descri..RCLANG=zh-CN&apikey=TSMqTfrVAvNiryGi8Qlfbozj8DnAGIgJ&TRGLANG=en Page 14 of 14

Senko Advanced Components v. US Conec Ltd.
Senko EX1025-B
Page 28



WO 2013/179197 A1 | [N D00 A O 0

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

\

=

5 December 2013 (05.12.2013)

WIPO I PCT

(10) International Publication Number

WO 2013/179197 A1

(51

21

22)

(25)
(26)
(309)

gy

71

71

(72)

International Patent Classification:

HOIR 9/24 (2006.01) HOIR 13/514 (2006.01)
G02B 6/00 (2006.01) HOIR 31/06 (2006.01)
HOIR 13/506 (2006.01) HOIR 13/518 (2006.01)
HOIR 13/508 (2006.01) HOIR 13/74 (2006.01)

International Application Number:
PCT/IB2013/054312

International Filing Date:

24 May 2013 (24.05.2013)
Filing Language: English
Publication Language: English
Priority Data:
2012202549537 31 May 2012 (31.05.2012) CN

Applicant: TYCO ELECTRONICS (SHANGHAI) CO.
LTD. [CN/CN]; Level 1, No. 142 He Dan Road,
Waigaogiao Free Trade Zone, Shanghai 200233 (CN).

Applicant (for MG ornly): TYCO ELECTRONICS UK
LTD [GB/GB]; Faraday Road, Dorcan, Swindon, Wiltshire
SN3 5HH (GB).

Applicant: TYCO ELECTRONICS CORPORATION
[US/US]; 1050 Westlakes Drive, Berwyn, PA 19312 (US).

Inventors: XUE, Hawk; c/o Tyco Electronics (Shanghai)
Co. Lid., Level 1, No. 142 He Dan Road, Waigaogiao Free

749

(81

849

Trade Zone, Shanghai 200233 (CN). LIU, Lily; c/o Tyco
Llectronics (Shanghai) Co. Ltd., Level 1, No. 142 Ile Dan
Road, Waigaoqiao Free Trade Zone, Shanghai 200233
(CN). GRINDERSLEY, Soren; 1554 Mackintosh Way,
Hummelstown, PA 17036 (US). TONG, Zhaoyang; c/o
Tyco Electronics (Shanghai) Co. Lid., Level 1, No. 142 He
Dan Road, Waigaoqiao Free Trade Zone, Shanghai 200233
(CN).

Agents: HEINZ-SCHAEFER, Marion et al; c¢/o Tyco
Electronics UK Ltd, European Patent Department, Faraday
Road, Dorcan, Swindon, Wiltshire SN3 5SHH (GB).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KD,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ML, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, S, SG, SK, SL, SM, ST, SV, SY, TII, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

[Continued on next page]

(54) Title: ADAPTER ASSEMBLY AND CONNECTOR ASSEMBLY

~-100
f

(57) Abstract: An adapter assembly (100) for coupling with a plurality of connectors, comprising: a plurality of adapters (10) each
including a housing, and at least one connection device (3). The housing is [ormed with at least one interfaces each [or coupling with
one of the connectors. Adjacent walls of the interfaces of two adjacent adapters of the plurality of adapters are connected with each
other by the at least one connection device in a snap-fit manner, so that the plurality of adapters are connected together. The plurality
of adapters are connected together in order in a manner of side by side in a horizontal direction and/or stacked in a vertical direction,
so that the space above a mounting panel for mounting the plurality of adapters can be utilized optimally.

Senko Advanced Components v. US Conec Ltd.
Senko EX1025-B
Page 29



WO 2013/179197 A1 |00 0RO 0 00O 0O 0

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, 1K, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,

GW, ML, MR, NE, SN, TD, TG).
Declarations under Rule 4.17:

— as to applicant's entitlement to apply for and be granted
a patent (Rule 4.17(i1))

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and fo be republished in the event of receipt of
amendments (Rule 48.2(h))

Senko Advanced Components v. US Conec Ltd.
Senko EX1025-B
Page 30



10

15

20

25

30

35

WO 2013/179197 PCT/IB2013/054312
-1-

ADAPTER ASSEMBLY AND CONNECTOR ASSEMBLY
CROSS-REFERENCE TO RELATED APPLICATION
This application claims the benefit of Chinese Patent Application No.201220254953.7
filed on May 31, 2012 in thc Statc Intcllcctual Property Officc of China, thc wholc

disclosure of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an adapter for a connector applied in a data
communication and telecommunication field, more particularly, relates to an adapter for a

plug connector, and relates to a connector assembly having the adapter.

Description of the Related Art

In various fiber communication systems, a fiber optic connector is generally used to
couple fibers of different fiber optic cables.

Fig.20 is an illustrative perspective view of two conventional fiber optic connectors
400. Fig.21 and Fig.22 show a conventional adapter 200 used with the conventional fiber
optic connector 400.

As shown in Figs.20-22, each of the fiber optic connector 400 comprises a connector
body 401. A fiber optic cable 300 is inserted from an end of the connector body 401. A
ferrule 301 for the fiber of the fiber optic cable 300 is exposed outside from the other end of
the connector body 401. The adapter 200 comprises four interfaces 201 and two splicing
portions 202. The four interfaces 201 are formed in both ends of the adapter 200 in pairs and
configured to receiving the inserted connectors 400, respectively. Each of the splicing
portions 202 is disposed between a pair of interfaces 201 for splicing the ferrules 301 of the
fiber optic connectors 400 inserted into the pair of interfaces 201. When the fiber optic
connector 400 is inserted into the adapter 200, the connector body 401 is received in the
interface 201, and the fiber ferrule 301 is inserted into the splicing portion 202 to be spliced
with another ferrule 301. Furthermore, the above adapter may be used to receive an
electrical connector for electrically connecting two electrical cables in some cases.

As for the above conventional adapter for a plug connector, a flange feature may be
formed on the adapter, and the adapter may be fixed on a mounting panel by an installation
hole formed in the flange feature. Also, an clastic metal clamp may be provided on the
adapter, and the adapter may be fixed on the mounting panel by the elastic metal clamp.
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2.
However, the adapters must be individually and respectively mounted on the mounting
pancl by the flange fcaturc or the clastic mcetal clamp. If it nccds to mount a plurality of
adapters on the mounting panel, a certain distance must be kept between two adjacent
adaptcers. Accordingly, the plurality of adaptcrs cannot be arranged on the mounting pancl in
a high density, decreasing the space utilization efficiency of the mounting panel and wasting

the installation spacc of the mounting pancl.

SUMMARY OF THE INVENTION

The present invention has been made to overcome or alleviate at least one aspect of the
above mentioned disadvantages.

An object of the present invention is to provide an adapter assembly and a connector
assembly having the adapter assembly, in which a plurality of adapters are connected
together in order in a manner of side by side in a horizontal direction and/or stacked in a
vertical direction, so that the space above a mounting panel for mounting the plurality of
adapters can be utilized optimally.

According to an aspect of the present invention, there is provided an adapter assembly
for coupling with a plurality of connectors, comprising: a plurality of adapters each
including a housing, and at least one connection device. The housing is formed with at least
one interfaces each for coupling with one of the connectors. Adjacent walls of the interfaces
of two adjacent adapters of the plurality of adapters arc connccted with cach other by the at
least one connection device in a snap-fit manner, so that the plurality of adapters are
connccted togcther.

In the above mentioned adapter assembly, the housing of each of the adapters exhibits a
substantively cuboid shape and comprises a first vertical wall, a second vertical wall
opposite to the first vertical wall, a top wall and a bottom wall for defining the interface; and
the connection device 1s configured to connect the adjacent first and second vertical walls
and/or the adjacent top and bottom walls of two adjacent adapters of the plurality of
adapters.

In the above mentioned adapter assembly, the connection device is an elastic clamping
member configured to clamp the adjacent first and second vertical walls and/or the adjacent
top and bottom walls of two adjacent adapters of the plurality of adapters.

In the above mentioned adapter assembly, each of the first vertical wall, the second
vertical wall, the top wall and the bottom wall is formed with a recess in an inner side
thereof; and the clamping member comprises a pair of clamping arms each constructed to
substantively match with that of the recess to be received in the respective recess.

In the above mentioned adapter assembly, each of the clamping members comprises a
pair of holding portions protruding toward each other at free ends of the pair of clamping

arms; and a distal end of each of the recesses is formed with a through hole running through
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the first vertical wall, the second vertical wall, the top wall and the bottom wall for receiving
the respective holding portion therein.

In the above mentioned adapter assembly, each of the clamping arms exhibits a
substantivcly trianglc shapc.

In the above mentioned adapter assembly, the adapter assembly further comprises at
lcast onc pair of installation members. Onc of the pair of installation members is mounted on
the first vertical wall or the second vertical wall at the outmost side of a row of adapters.
Each of the installation members comprises a body having a first end and a second end
opposite to the first end, and the length of the body from the first end to the second end
being equal to about an half of a longitudinal length of the adapter; an installation lug
perpendicularly extending from the first end of the body; and an auxiliary clamping
component formed by bending inward from the second end of the body by about 180
degrees and engaged in the recess of the vertical wall at the outmost side of the row of
adapters.

In the above mentioned adapter assembly, an installation hole is provided in the
installation lug; and an elastic clamping protrusion is formed on a free end of the auxiliary
clamping component.

In the above mentioned adapter assembly, cach of the connection devices comprises: at
least one first horizontal connection member formed by extending from an outer side of the
first vertical wall in a horizontal direction; and at least one second horizontal connection
member formed on an outer side of the second vertical wall. The first and second horizontal
connection members are configured to be engaged with each other in a snap-fit manner so as
to connect the plurality of adapters side by side.

In the above mentioned adapter assembly, the first horizontal connection member
comprising: a connection portion formed by extending from the outer side of the first
vertical wall in the horizontal direction ; and an engagement portion formed by extending
from an end of the connection portion in at least one direction parallel to the first vertical
wall; The second horizontal connection member comprising: a receiving groove formed in
the second vertical wall and configured to receive the engagement portion of the first
horizontal connection member of another adapter; and a first opening communicated with
the receiving groove to permit the engagement portion of the another adapter to be inserted
into the receiving groove through the first opening.

In thc above mentionced adapter asscmbly, the sccond horizontal conncction membcer
further comprises a second opening communicated with the receiving groove and configured
to be fitted with the connection portion of the another adapter, so that the connection
portion of the another adapter is allowed to pass through the second opening during inserting
thc cngagement portion of the another adapter into the recciving groove.

In the above mentioned adapter assembly, the engagement portion has a substantively
U-shapc and compriscs two clastic arms and a basc connccted between cends of the two

Senko Advanced Components v. US Conec Ltd.
Senko EX1025-B
Page 33



10

15

20

30

35

WO 2013/179197 PCT/IB2013/054312

-4 -
elastic arms; and the connection portion is connected between the base and the first vertical
wall.

In the above mentioned adapter assembly, a projection is formed on an end of each of
the clastic arms; and when the cngagement portion of the another adapter acted as an
insertion end is inserted into the receiving groove, the projection of the another adapter is
cxposcd outsidce the first opening to block the cngagement portion from being further
inserted.

In the above mentioned adapter assembly, each of the adapters further comprises: two
positioning portions formed by protruding from the second vertical wall and separate from
the first opening by a predetermined distance to locate the projection of the another adapter
between the second horizontal connection member and the positioning portions when the
engagement portion of the another adapter is inserted into the receiving groove.

In the above mentioned adapter assembly, the second horizontal connection member
further comprises a third opening communicated with the receiving groove and opposite to
the first opening. A projection is formed on an end of each of the elastic arms. When the
engagement portion of the another adapter acted as an insertion end is inserted into the
receiving groove, the projection of the another adapter is exposed outside the third opening
to block the engagement portion of the another adapter from being retreated from the
receiving groove.

In the above mentioned adapter assembly, the first horizontal connection member is
disposed in a notch formed in the first vertical wall; and the second horizontal connection
member is protruded from the second vertical wall.

In the above mentioned adapter assembly, the adapter assembly further comprises a
first installation member and a second installation member. The first installation member
comprises a first plate body; and a first auxiliary connection member formed on a first side
of the first plate body and configured the same as the first horizontal connection member so
as to engage with the second horizontal connection member of one adapter at the outmost
side of a row of adapters. The second installation member comprises a second plate body;
and a second auxiliary connection member formed on a first side of the second plate body
and configured the same as the second horizontal connection member so as to engage with
the first horizontal connection member of another adapter at the outmost side of the row of
adapters.

In thc above mcentioncd adaptcr asscmbly, the first installation mcembcer further
comprises a first installation lug formed on a second side of the first plate body; and the
second installation member further comprises a second installation lug formed on a second
side of the second plate body.

In thc above mentioncd adapter assecmbly, cach of the conncction devices compriscs:
first vertical connection members formed by extending from outer sides of the first and
sccond vertical walls proximate to the top wall or the bottom wall; and sccond horizontal
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connection members formed on outer sides of the first and second vertical walls proximate
to thc bottom wall or the top wall and configurcd to be inscrted into and fixed in a slot in the
first vertical connection member of another adapter. The plurality of adapters are stacked
and cngaged with cach other in a vertical dircction by cngaging the first vertical conncction
members of one adapter and the second vertical connection members of the other adapter.

In the above mentioncd adapter asscmbly, cach of the first vertical conncction members
has a substantively U-shape, and comprises: a first arm formed by protruding outward from
an upper end or a lower end of the outside of the first or second vertical wall; a second arm
located above the top wall or the bottom wall and extending in a direction parallel to the first
arm; and a base connected between the first and second arms to form the slot between the
first and second arms. Each of the second vertical connection members comprises an
elongated protrusion formed by protruding outward from the lower end or the upper end of
the outside of the first or second vertical wall. The elongated protrusion is configured to be
received in the slot between the first and second arms of the another adapter to stack and
engage two adapters.

In the above mentioned adapter assembly, a free end of the second arm is formed with
a block portion extending inward to prevent the elongated portion from being disengaged
from the slot between the first and second arms.

In the above mentioned adapter assembly, each of the connection devices comprises a
vertical connection member having a substantively L-shape and a receiving groove. The
vertical connection member comprises a base vertically extending outward from the top wall
or the bottom wall; and a arm extending from an end of the base in a direction parallel to an
outer surface of the top wall or the bottom wall. The receiving groove is formed in the
bottom wall or the top wall and configured to receive the arm of another adapter to stack and
engage two adapters.

In the above mentioned adapter assembly, each of the adapters further comprises
installation members formed by protruding from the first and second vertical walls to mount
the adapter assembly on a mounting panel.

According to another aspect of the present invention, there is provided a connector
assembly, comprising: the adapter assembly according to the above various embodiments;
and a plurality of connectors each coupled into one of the interfaces of the respective
adapter.

In the abovc mentioncd conncctor asscmbly, the conncctor is a fiber optic conncctor.

In various exemplary embodiments of the present invention, a plurality of adapters may
be connected together in order in a manner of side by side in a horizontal direction and/or
stacked in a vertical direction, for example, two adjacent adapters may be removably
connccted together in a snap-fit manncr, so that the spacc above a mounting pancl for

mounting the plurality of adapters can be utilized optimally.
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BRIEF DESCRIPTION OF THE DRAWINGS
The above and othcer featurcs of the present invention will beccome morce apparent by

describing in detail exemplary embodiments thereof with reference to the accompanying
drawings, in which:

Fig.1 is an illustrative perspective view of an adapter assembly according to a first
exemplary embodiment of the present invention;

Fig.2 is an illustrative perspective view of a row of adapters arranged in the middle of
the adapter assembly shown in Fig.1;

Fig.3 is an exploded view of a portion of parts of the row of adapters of Fig.2 before
being asscmblced;

Fig.4 is an illustrative perspective view of two rows of adapters arranged at the lower
of the adapter assembly shown in Fig.1;

Fig.5 is an illustrative perspective view of one adapter of the adapter assembly shown
in Fig.1;

Fig.6 is an illustrative perspective view of a connection device of the adapter assembly
shown in Fig.1;

Fig.7 is an illustrative perspective view of an installation member of the adapter
assembly shown in Fig.1;

Fig.¥ is an illustrative perspective view of an adapter assembly according to a second
exemplary embodiment of the present invention;

Fig.9 is an illustrative perspective view of onc adapter of the adapter assecmbly shown
in Fig.8 when viewing from a first side in a first orientation;

Fig.10 is another illustrative perspective view of the adapter of Fig.9 when viewing
from the first side in a second orientation,

Fig.11 is an illustrative perspective view of the adapter of Fig.9 when viewing from a
second side;

Fig.12 is a local enlarged cross section view of two adjacent connected adapters of the
adapter assembly shown in Fig.8 along a line A-A of Fig.10 (or a line B-B of Fig.11), which
shows an exemplary embodiment of a first connection form of a first connection member
and a second connection member;

Fig.13 is an enlarged cross section view of an exemplary embodiment of another
connection form of a first connection member and a second connection member;

Fig.14 is an illustrative perspective view of a first installation member of the adapter
assembly shown in Fig.8, as viewed from an inner side;

Fig.15 is another illustrative perspective view of the first installation member of the
adapter assembly shown in Fig.8, as viewed from an outer side;

Fig.16 is an illustrative perspective view of a second installation member of the adapter
assembly shown in Fig.8, as viewed from an outer side;

Fig.17 is another illustrative perspective view of the second installation member of the
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adapter assembly shown in Fig.8, as viewed from an outer side;

Fig.18 is an illustrative perspective view of an adapter assembly according to a third
exemplary embodiment of the present invention;

Fig.19 is an illustrative perspective view of one adapter of the adapter assembly shown
in Fig.18§;

Fig.20 is an illustrative perspective view of two conventional fiber optic connectors;

Fig.21 is an illustrative perspective view of a conventional adapter coupled with the
conventional fiber optic connectors shown in Fig.20; and

Fig.22 is a cross section view of the adapter of Fig.21 taken along a line C-C.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE

IVENTION

Excmplary cmbodiments of the present disclosure will be described hercinafter in detail
with reference to the attached drawings, wherein the like reference numerals refer to the like
clements. The present disclosurc may, howcever, be cmbodicd in many diffcrent forms and
should not be construed as being limited to the embodiment set forth herein; rather, these
embodiments are provided so that the present disclosure will be thorough and complete, and
will fully convey the concept of the disclosure to those skilled in the art.

The adapter of the present invention may be used with the conventional fiber optic
connectors (for example, a LC fiber optic connector) 400 shown in Fig.20 or a fiber optic
connector (for example, for splicing, distributing or abutting two fibers of two fiber optic
cables) disclosed in Chinese Patent Application No.201210037495.6 filed by the applicant
of the present invention. The adapter assembly for coupling with, for example, a plurality of
connectors of Fig.20 according to various exemplary embodiments of the present invention
comprises a plurality of adapters 10 each including a housing 1 made of, for example,
plastic material ; and at least one connection device. The housing 1 may be formed with at
least one interfaces 2 each for coupling with one of the connectors. Adjacent walls of the
interfaces 2 of two adjacent adapters 10 of the plurality of adapters 10 are connected with
each other by the at least one connection device 3 in a snap-fit manner, so that the plurality
of adapters 10 are connected together. For example, the plurality of adapters 10 may be
connected together in order in a manner of side by side in a horizontal direction and/or
stacked in a vertical direction.

Figs.1-7 show an illustrative perspective view of an adapter assembly 100 according to
a first exemplary embodiment of the present invention.

As shown in Figs.1-7, the adapter assembly 100 may comprise nine adapters 10
arranged in an array of 3 rows and 3 columns. The housing 1 of each of the adapters 10 may
exhibit a substantively cuboid shape and comprise a first vertical wall 11, a second vertical
wall 12 opposite to the first vertical wall, a top wall 13 and a bottom wall 14 for defining the
interface 2. The connection device is configured to connect the adjacent first and second
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vertical walls 11, 12 and/or the adjacent top and bottom walls 13, 14 of two adjacent

adaptcrs  of the plurality of adapters 10. Furthermore, the conncction device  may be an

elastic clamping member 3 configured to clamp the adjacent first and second vertical walls

11, 12 and/or the adjaccent top and bottom walls 13, 14 of two adjacent adapters  of the

plurality of adapters 10.

In anothcr cxemplary cmbodiment, as shown in Fig.5, cach of the first vertical wall 11,
the second vertical wall 12, the top wall 13 and the bottom wall 14 is formed with a recess
111, 121, 131 or 141 in an inner side thereof, respectively. The recesses 111, 121, 131, 141
may have a substantively same shape. The clamping member 3 comprises a pair of clamping
arms 30 each having a shape substantively matched with that of a respective recess 111, 121,
131 or 141, so that the pair of clamping arms 30are received in two respective recess 111,
121, 131, 141. For example, as shown in Figs.2-3, two clamping arms 30 of the clamping
member 3 may be received in the recess 121 of the second vertical wall 12 of a first adapter
and the recess 111 of the first vertical wall 11 of a second adapter in a same row of adapters
10. In this way, the plurality of adapters 10 can be connected and fixed together in order in a
manner of side by side in a horizontal direction. Furthermore, as shown in Fig.4, two
clamping arms 30 of the clamping member 3 may be received in the recess 141 of the
bottom wall 14 of an upper adapter and the recess 131 of the top wall 13 of a lower adapter
in a same column of adapters 10. In this way, the plurality of adapters 10 can be stacked and
fixed together in a vertical direction. As shown in Fig. 4, each of the clamping arms 30 may
exhibit a substantively triangle shape to facilitate the insertion of the clamping member 3
into the respective recesses. In an exemplary embodiment, the recess 131 in the top wall 13
may be formed in a receiving groove for receiving, for example, a locking member of the
connector 400 shown in Fig.20.

Since each of the first vertical wall 11, the second vertical wall 12, the top wall 13 and
the bottom wall 14 is formed with arecess 111, 121, 131 or 141 in the inner side thereof,
when two adapters 10 are placed together either by arranging them side by side in a
direction or by stacking them in the vertical direction, there are always two walls abutting
against cach other, for example, the second vertical wall 12 of an adapter and the first
vertical wall 11 of another adapter abut against each other, or the bottom wall 14 of an
adapter and the top wall 13 of another adapter abut against each other. Furthermore, the
recesses 121, 111 or the recesses 141, 131 formed in inner surfaces of the walls are
juxtaposcd rclative to cach othcr, so that the clamping arms 30 of the clamping mcmber 3
may be received in the recesses to connect two adjacent adapters 10 together.

Thus, the adapters of the first exemplary embodiment of can be arranged side by side
and/or stacked with one over the other by means of the clamping member 3, saving the
spacc for mounting the adapters 10. In a casc where the adapters 10 of the adapter asscmbly
100 of the present invention are stacked with one over the other in the vertical direction, it is

cspecially adapted to the conncctors discloscd in Chincsc Patent Application
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No0.201210037495.6 by the applicant of the present invention.

In a further cxemplary cmbodiment, cach of the clamping members 3 compriscs a pair
of holding portions 301 protruding toward each other at free ends of the pair of clamping
arms 30. At a distal cnd of cach of rccesscs 1s formed with a through hole 15 running
through the first vertical wall 11, the second vertical wall 12, the top wall 13 and the bottom
wall 14, and cach of thc holding portions 301 can be reccived in the respective through hole
15. In this way, the protruding holding portion 301 can enter into the through hole 15 during
pushing the clamping member 3 into the recesses, so that the clamping member 3 can be
firmly engaged in the recesses. Alternatively, the through hole 15 may be replaced with a
notch running through a part of the wall thickness of the housing 1 (or not running through
the wall thickness of the housing 1) as long as the notch is deeper than the other parts of the
recess.

The adapter assembly according to the first exemplary embodiment of the present
invention may further comprise at least one pair of installation members 4. One of the pair
of installation members 4 is mounted on the first vertical wall 11 or the second vertical wall
12 at the outmost side of a row of adapters 10. As shown in Fig.7, each of the installation
members 4 comprises an clongated body 41 made of, for example, a plate material, an
installation lug 42 and an auxiliary clamping component 43. The body 41 has a first end and
a second end opposite to the first end, and the length of the body 41 from the first end to the
second end is equal to about an half of a longitudinal length of the adapter 10. The
installation lug 42 perpendicularly extends from the first end of the body 41. The auxiliary
clamping component 43 is formed by bending inward from the second end of the body 41 by
about 180 degrees. With this configuration, the auxiliary clamping component 43 is engaged
in the recess 111 or 121 of'the first vertical wall 11 or the second vertical wall 12 at the
outmost side of the row of adapters 10. Also, an installation hole 421 is formed in the
installation lug 42. An elastic clamping protrusion 431 for fitting in the through hole 15 is
formed on a free end of the auxiliary clamping component 43. Since the length of the body
41 is equal to about an half of the longitudinal length of the adapter 10, two installation
members 4 can be mounted on the first vertical wall 11 or the second vertical wall 12 from
both ends thereof, respectively, and the installation lugs 42 of two installation members 4
mounted on a same outermost vertical wall abut against each other, so that the entire adapter
assembly 100 can be easily mounted on a mounting frame with the installation members 4
as wcll as conncction picces, for cxamplc, bolts or the like which pass through the through
holes 15.

Figs.8-17 show an illustrative perspective view of an adapter assembly 100’ according
to a second exemplary embodiment of the present invention.

In the adapter asscmbly 100° of the sccond cxemplary cmbodiment, the housing 17 of
each of the adapters 10’ may exhibit a substantively cuboid shape and comprise a first
vertical wall 11°, a sccond vertical wall 127 oppositc to the first vertical wall, a top wall 13’
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and a bottom wall 14° for defining the interface 2°. The connection device is configured to
conncct the adjacent first and sccond vertical walls 117, 12” of two adjacent adapters 10° of
the plurality of adapters 10°. In this way, a plurality of adapters 10 can be fixed together
sidc by sidc in the horizontal dircction.

Furthermore, each of the connection devices comprises at least one first horizontal
conncction member 31 (plcasc refer to Figs.9-10) and at Icast onc sccond horizontal
connection member 32 (please refer to Fig.11). The first horizontal connection member 31 is
formed by extending from an outer side of the first vertical wall 11° in a horizontal direction.
The second horizontal connection member 32 is formed on an outer side of the second
vertical wall 12°. The first horizontal connection members 31 of one adapter and the second
horizontal connection members 32 of the other adapter are configured to be capable of
being engaged with each other in a snap-fit manner so as to connect the plurality of adapters
10’ side by side in the horizontal direction.

Referring to Figs.9-10, 12, each of the first horizontal connection members 31
comprises a connection portion 311 (please refer to Fig.12) and an engagement portion 312.
The connection portion 311 is formed by extending from the outer side of the first vertical
wall 11’ in the horizontal direction. The engagement portion 312 is formed by extending
from an end of the connection portion 311 in at least one direction (for example, as shown in
Figs.9, 12, a forward direction, a rearward direction and an upward direction) parallel to the
first vertical wall 11°.

Referring to Figs.11-12, each of the second horizontal connection members 32
comprises a receiving groove 321 and a first opening 322 located at an upper end of the
receiving groove 321. The receiving groove 321 is formed in the second vertical wall 12’
and configured to receive the engagement portion 312 of the first horizontal connection
member 31 of another adapter. The first opening 322 is communicated with the receiving
groove 321 to permit the engagement portion 312 of the another adapter to be downwardly
inserted into the receiving groove 321 through the first opening 322.

Furthermore, the second horizontal connection member 32 may further comprise a
second opening 323 extending in the vertical direction. As shown in Figs.11-12, the second
opening 323 is communicated with the receiving groove 321 and configured to be fitted with
the connection portion 311 of the another adapter to allow the connection portion 311 of the
another adapter to pass through the second opening 323 during inserting the engagement
portion 312 of thc anothcr adapter into the recciving groove 321. In the cross scction vicw of
Fig.12, the receiving groove 321 is formed by two substantially L-shaped structures. Two
walls of the two L-shaped structures are formed by extending from the second vertical wall
12°, the other two walls of the two L-shaped structures extend toward each other to form the
sccond opcening 323. On the other hand, as shown in Fig. 9, thc cngagement portion 312 has
a substantively U-shape and comprises two elastic arms 313 and a base 314 connected
between onds of the two clastic arms 313. The connection portion 311 is connccted between
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the base 314 and the first vertical wall 11°, as shown in Fig. 13.

Furthcrmore, a projcction 315 is formed on an cnd of cach of the clastic arms 313.
When the engagement portion 312 of the another adapter acted as an insertion end is
downwardly inscrtcd into the reeciving groove 321 through the first opening 322, the
projection 315 of the another adapter is exposed outside the first opening 322 to block the
cngagement portion 312 from being further inscrted.

In an exemplary embodiment, as shown in Fig. 11, each of the adapters 10’ may further
comprises two positioning portions 5. The two positioning portions 5 are formed by
protruding from the second vertical wall 12’ and separate from the first opening 322 by a
predetermined distance to locate the projection 315 of the another adapter between the
second horizontal connection member 32 and the positioning portions 5 when the
engagement portion 312 of the another adapter is inserted into the receiving groove 321.
More specifically, during engaging the engagement portion 312 of the another adapter is
inserted into the receiving groove 321, the base 314 and the elastic arms 313 firstly pass
through between the two positioning portions 5. After passing through between the two
positioning portions 5, the projection 315 is located between the upper end of the second
horizontal connection member 32 and the positioning portions 5. In this way, the projection
315 can block the engagement portion 312 from being further downward inserted or being
upwardly disengaged from the receiving groove 321. The upper and lower surfaces of the
projection 315 may be configured to be sloped guide surfaces, so that the projection 315 can
overcome the block of the second horizontal connection member 32 or the positioning
portions 5 through the sloped guide surfaces under a relatively larger force.

The above described engagement portion 312 is a U-shaped member with an opening
upwardly as shown in the embodiment of Figs.9-10. But the present invention is not limited
to this, in another embodiment, the engagement portion 312 may be a U-shaped member
with an opening downwardly and a connection portion connected to the uppermost end of a
base. In this case, the second opening may be omitted.

In an exemplary embodiment, the second horizontal connection member 32 may further
comprise a third opening (not shown) communicated with the receiving groove 321 and
opposite to the first opening 322. A projection is formed on an end of each of the ¢lastic
arms. When the end of the elastic arm of the another adapter as an insertion end is
downwardly inserted into the receiving groove 321, the projection of the another adapter is
cxposcd outside the third opening to block the cngagement portion of the another adapter
from being retreated from the receiving groove 321.

In an exemplary embodiment, the first horizontal connection member 31 is disposed in
a notch 112 formed in the first vertical wall 11°, and the second horizontal connection
mcmber 32 is protruded from the sccond vertical wall 12°. In this way, when the first and
second horizontal connection members 31, 32 are connected together, the first and second
vertical walls 117, 127 of two adjacent adapters 10° abut against cach other, saving the
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mounting space.

In an altcrnative cmbodiment, as shown in Fig.13, both the conncction portion 311° and
the engagement portion 312” of the first horizontal connection member are provided beyond
the outer surfacc of the first vertical wall 11A. The reeciving groove 3217 of the sccond
horizontal connection member is formed in the second vertical wall 12A, that is, the entire
sccond horizontal conncction member 1s provided not beyond the outer surface of the
second vertical wall 12A. In this way, when the first and second horizontal connection
members are connected together, the first and second vertical walls 11A, 12B of two
adjacent adapters 10’ also can abut against each other, thereby saving the mounting space of
the adapters.

As shown in Figs.14-17, the adapter assembly 100’ according to the second exemplary
embodiment of the present invention may further comprise a first installation member 6 and
a second installation member 7. The first installation member 6 comprises a first plate body
61 and a first auxiliary connection member 62. The first auxiliary connection member 62 is
formed on a first side of the first plate body 61 and configured the same as the first
horizontal connection member 31 so as to engage with the second horizontal connection
member 32 of one adapter at the outmost side of a row of adapters. In this way, the first
installation member 6 can be mounted on the adapter at the outmost side of the row of
adapters. The second installation member 7 comprises a second plate body 71 and a second
auxiliary connection member 72. The second auxiliary connection member 72 is formed on
a first side of the second plate body 71 and configured the same as the second horizontal
connection member 32 so as to engage with the first horizontal connection member 31 of
another adapter at the outmost side of the row of adapters. In this way, the second
installation member 7 can be mounted on the another adapter at the outmost side of the row
of adapters.

Furthermore, the first installation member 6 may further comprise a first installation
lug 63 formed on a second side of the first plate body 61, and the second installation
member may further comprise a second installation lug 73 formed on a second side of the
second plate body 71. Each of the first and second installation lugs 63, 73 is provided with
at least one installation hole 64, 74, so that the entire adapter assembly 100’ can be mounted
on the mounting panel (not shown, please refer to Fig.11) by means of connection pieces,
for example, bolts or the like.

Figs.18-19 show an illustrative perspective view of an adaptcr asscmbly 100
according to a third exemplary embodiment of the present invention.

As shown in Figs.18-19, the adapter assembly 100°° comprises a plurality of adapters
10°’. Each of the adapters 10°* comprises two first vertical connection members 31° and two
sccond vertical connection members 32°. The two first vertical connection members 317 arc
provided on upper ends outside the first vertical wall 11°° and the second vertical wall,

respectively, and the two sccond vertical connection members 32 arc provided on lower
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ends outside the first vertical wall 11 and the second vertical wall, respectively. The two

first vertical conncction members 317 and the two sccond vertical connection members 32°

can be engaged together, respectively, so that the plurality of adapters 10’ can be stacked

onc over the other in the vertical dircction.

Furthermore, in the adapter assembly 100, each of the first vertical connection
members 317 has a substantively U-shape and compriscs a first arm 313°, a sccond arm 314°
and a base 315°. The first arm 313’ is formed by protruding outward from the upper end of
the outside of the first vertical wall 11°” or the second vertical wall. The second arm 314’ is
located above the top wall 13’ and extends in a direction parallel to the first arm 313°. The
base 3157 is connected between the first and second arms 313°, 314°, so that a slot is formed
between the first and second arms 313°, 314°. Each of the second vertical connection
members 32° comprises an elongated protrusion formed by protruding outward from the
lower end of the outside of the first vertical wall 11°° or the second vertical wall. The
elongated protrusion is configured to be received in the slot between the first and second
arms 313°, 314’ of the another adapter to stack and engage two adapters in the vertical
direction. Also, an inner side of the first arm 313’ is flush with the upper surface of the top
wall 13°’, and the lower side of the elongated protrusion is flush with the lower surface of
the bottom wall. In this way, when two adjacent adapters are stacked and engaged in the
vertical direction, the bottom wall of the upper adapter can abut against the top wall of the
lower adapter, thereby saving the mounting space of the entire adapter assembly.

In a further embodiment, a free end of the second arm 314’ is formed with a block
portion 316’ extending inward to prevent the elongated portion from being disengaged from
the slot between the first and second arms 313°, 314°. Also, each of the adapters 10’ further
comprises an installation members 8 protruding from the first vertical wall 11°° and the
second vertical wall to mount the entire adapter assembly on a mounting panel 101, as
shown in Fig. 19.

In an alternative embodiment, each of the first vertical connection members has a
substantively U-shape and comprises: a first arm formed by protruding outward from the
lower end of the outside of the first vertical wall 11°° or the second vertical wall; a second
arm located below the bottom wall and extending in a direction parallel to the first arm; and
a base connected between the first and second arms to form a slot between the first and
second arms. Each of the second vertical connection members comprises an elongated
protrusion formcd by protruding outward from thc uppcr end of the outsidc of the first
vertical wall or the second vertical wall. The elongated protrusion is configured to be
received in the slot between the first and second arms of the another adapter to stack and
engage two adapters in the vertical direction. Also, an inner side of the first arm is flush with
the lower surfacc of the bottom wall, and the uppcer side of the clongated protrusion is flush
with the upper surface of the top wall.

In anothcr altcrnative cmbodiment, cach of the conncction devices compriscs a vertical
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connection member and a receiving groove. The vertical connection member has a
substantivcly L-shapc and compriscs: a basc vertically cxtending outward from the top wall
or the bottom wall; and a arm extending from an end of the base in a direction parallel to an
outcr surfacc of the top wall or the bottom wall. The receiving groove is formed in the
bottom wall or the top wall and configured to receive the arm of another adapter to stack and
cngage two adaptcrs togcther in the vertical dircction.

According to an exemplary embodiment of another aspect of the present invention,
there 1s provided a connector assembly comprising: an adapter assembly according to the
above mentioned embodiments; and a plurality of connectors each coupled into one of the
interfaces of the respective adapter. Furthermore, the connector may be a fiber optic
connector, for example, a LC fiber optic connector.

According to various exemplary embodiments of the present invention, a plurality of
adapters may be connected together in order in a manner of side by side in a horizontal
direction and/or stacked with one on the other in a vertical direction, for example, two
adjacent adapters may be removably connected together in a snap-fit manner, so that the
space above a mounting panel for mounting the plurality of adapters can be utilized
optimally. The entire adapter assembly may be mounted on the mounting panel by means of
the installation members. The outer connection features on the adapters may be same with
each other, and the inner features of the adapter may be same as those of the conventional
adapter, so that the adapters of the present invention may be adapted to couple with the
standard LC fiber optic connectors in a high density to optimally utilize the space above a
mounting panel. At the same time, the adapters can be assembled in a modularization
manner to ensure that an appreciate number of adapters can be quickly assembled together
according to various requirements from customers.

Although it has been described the connector of the present invention by using the
optical cable as an object to be spliced in the above mentioned embodiments, it should be
appreciated for those skilled in this arts that the connector of the present invention may be
used to couple two electric cables in some other embodiments. More particularly, for
example, in various network communication terminations, such as computer, router, server,
digital switch, and so on, having a plug connector and a receptacle connector, the plug
connector may be provided with the locking mechanism having a slope arm, a driving arm
and a locking protrusion according to the present invention.

It should be appreciated for thosc skilled in this art that the above cmbodiments arc
intended to be illustrated, and not restrictive. For example, many modifications may be
made to the above embodiments by those skilled in this art, and various features described in
different embodiments may be freely used in combination with each other without conflict
in configuration or principlc of the present invention, so that more kinds of conncctor and
adapter assemblies can be achieved with overcoming the technical problem of the present

invention.
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Although several exemplary embodiments have been shown and described, it would be
appreciated by thosc skilled in the art that various changes or modifications may be madc in
these embodiments without departing from the principles and spirit of the disclosure, the

scopc of which is dcfined in the claims and their cquivalents.
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What is claimed is,

1. An adapter assembly (100, 100°, 100”") for coupling with a plurality of connectors,
comprising:

a plurality of adapters (10, 10°, 10”) each including a housing (1, 1°, 17), the housing
being formed with at Icast onc intcrfaces (2, 2°, 2”) cach for coupling with onc of the
plurality of connectors; and

at least one connection device cach configured to connect adjacent walls of the
interfaces of two adjacent adapters of the plurality of adapters in a snap-fit manner, so that

the plurality of adapters are connected together.

2. The adapter assembly according to claim 1,

wherein the housing of each of the adapters exhibits a substantively cuboid shape and
comprises a first vertical wall (11), a second vertical wall (12) opposite to the first vertical
wall, a top wall (13) and a bottom wall (14) for defining the interface (2); and

wherein the connection device is configured to connect the adjacent first and second
vertical walls and/or the adjacent top and bottom walls of two adjacent adapters of the

plurality of adapters.

3. The adapter assembly according to claim 2,

the connection device is an elastic clamping member configured to clamp the adjacent
first and second vertical walls and/or the adjacent top and bottom walls of two adjacent
adapters of the plurality of adapters.

4. The adapter assembly according to claim 3,
wherein each of the first vertical wall, the second vertical wall, the top wall and the
bottom wall is formed with a recess (111, 121, 131, 141) in an inner side thereof; and
wherein the clamping member comprises a pair of clamping arms (30) each constructed

to substantively match with that of the recess to be received in the respective recess.

5. The adapter assembly according to claim 4,

wherein each of the clamping members comprises a pair of holding portions (301)
protruding toward cach othcr at frcc cnds of the pair of clamping arms; and

wherein a distal end of each of the recesses is formed with a through hole (15) running
through the first vertical wall, the second vertical wall, the top wall and the bottom wall for
receiving the respective holding portion therein.

6. The adapter assembly according to claim 4,
wherein cach of the clamping arms cxhibits a substantively trianglc shapc.
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7. The adaptcr asscmbly according to any onc of claims 3-6, furthcr comprising at lcast
one pair of installation members (4),
wherein onc of the pair of installation membcers is mountced on the first vertical wall or
the second vertical wall at the outmost side of a row of adapters,
cach of the installation mcmbers compriscs:
a body (41) having a first end and a second end opposite to the first end, and the
length of the body from the first end to the second end being equal to about an half of a
longitudinal length of the adapter;
an installation lug (42) perpendicularly extending from the first end of the body;
and
an auxiliary clamping component (43) formed by bending inward from the second
end of the body by about 180 degrees and engaged in the recess of the vertical wall at

the outmost side of the row of adapters.

8. The adapter assembly according to claim 7,
wherein an installation hole (421) is provided in the installation lug; and
wherein an elastic clamping protrusion (431) is formed on a free end of the auxiliary

clamping component.

9. The adapter assembly according to claim 2,
wherein each of the connection devices comprises:
at least one first horizontal connection member (31) formed by extending from an
outer side of the first vertical wall in a horizontal direction; and
at least one second horizontal connection member (32) formed on an outer side of
the second vertical wall,
wherein the first and second horizontal connection members are configured to be
engaged with each other in a snap-fit manner so as to connect the plurality of adapters side

by side.

10. The adapter assembly according to claim 9,

wherein the first horizontal connection member comprising;:

a conncction portion (311) formed by cxtending from the outer sidc of the first
vertical wall in the horizontal direction ; and

an engagement portion (312) formed by extending from an end of the connection
portion in at least one direction parallel to the first vertical wall,
wherein the sccond horizontal conncection member comprising:

a receiving groove (321) formed in the second vertical wall and configured to
rcecive the engagement portion of the first horizontal conncction member of another
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adapter; and
a first opcning (322) communicatcd with the receiving groove to permit the
engagement portion of the another adapter to be inserted into the receiving groove
through the first opcning.

11. The adaptcr asscmbly according to claim 10, whercin the sccond horizontal conncction
member further comprises a second opening (323) communicated with the receiving groove
and configured to be fitted with the connection portion of the another adapter, so that the
connection portion of the another adapter is allowed to pass through the second opening

during inserting the engagement portion of the another adapter into the receiving groove.

12.The adapter assembly according to claim 11,
wherein the engagement portion has a substantively U-shape and comprises two elastic
arms (313) and a base (314) connected between ends of the two elastic arms; and
wherein the connection portion is connected between the base and the first vertical

wall.

13. The adapter assembly according to claim 12,
wherein a projection (315) is formed on an end of each of the elastic arms; and
wherein when the engagement portion of the another adapter acted as an insertion end
is inserted into the receiving groove, the projection of the another adapter is exposed outside

the first opening to block the engagement portion from being further inserted.

14. The adapter assembly according to claim 13, wherein each of the adapters further
comprises:
two positioning portions (5) formed by protruding from the second vertical wall and
separate from the first opening by a predetermined distance to locate the projection of the
another adapter between the second horizontal connection member and the positioning
portions when the engagement portion of the another adapter is inserted into the receiving

groove.

15. The adapter assembly according to claim 12,
wherein the sccond horizontal conncction member further compriscs a third opcning
communicated with the receiving groove and opposite to the first opening,
wherein a projection is formed on an end of each of the elastic arms; and
wherein when the engagement portion of the another adapter acted as an insertion end
is inscrted into the receiving groove, the projection of the another adapter 1s cxposcd outside
the third opening to block the engagement portion of the another adapter from being

rctrcated from the receiving groove.
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16. The adaptcr asscmbly according to any onc of claims 9-15,

wherein the first horizontal connection member is disposed in a notch formed in the
first vertical wall; and

wherein the second horizontal connection member is protruded from the second

vertical wall.

17. The adapter assembly according to claim 16, further comprising:

a first installation member (6) comprising:

a first plate body (61); and

a first auxiliary connection member (62) formed on a first side of the first plate
body and configured the same as the first horizontal connection member so as to engage
with the second horizontal connection member of one adapter at the outmost side of a
row of adapters,
a second installation member (7) comprising;:

a second plate body (71); and

a second auxiliary connection member (72) formed on a first side of the second
plate body and configured the same as the second horizontal connection member so as
to engage with the first horizontal connection member of another adapter at the outmost

side of the row of adapters.

18. The adapter assembly according to claim 17,
wherein the first installation member further comprises a first installation lug (63)
formed on a second side of the first plate body; and
wherein the second installation member further comprises a second installation lug (73)

formed on a second side of the second plate body.

20. The adapter assembly according to claim 2,
wherein each of the connection devices comprises:
first vertical connection members (31”) formed by extending from outer sides of
the first and second vertical walls proximate to the top wall or the bottom wall; and
second horizontal connection members (32°) formed on outer sides of the first and
sccond vcertical walls proximatc to the bottom wall or the top wall and configurcd to be
inserted into and fixed in a slot in the first vertical connection member of another
adapter,
wherein the plurality of adapters are stacked and engaged with each other in a vertical
dircction by cngaging the first vertical conncction members of onc adapter and the sccond

vertical connection members of the other adapter.
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21. The adapter assembly according to claim 20,
wherein cach of the first vertical conncction members has a substantively U-shapc, and
comprises:
a first arm (313”) formed by protruding outward from an uppcr cnd or a lowcr cnd
of the outside of the first or second vertical wall,
a sccond arm (314”) locatcd abovce the top wall or the bottom wall and cxtending
in a direction parallel to the first arm; and
a base connected between the first and second arms to form a slot between the first
and second arms,
wherein each of the second vertical connection members comprises an elongated
protrusion formed by protruding outward from the lower end or the upper end of the outside
of the first or second vertical wall, and
wherein the elongated protrusion is configured to be received in the slot between the

first and second arms of the another adapter to stack and engage two adapters.

22. The adapter assembly according to claim 21,
wherein a free end of the second arm is formed with a block portion (316”) extending
inward to prevent the elongated portion from being disengaged from the slot between the

first and second arms.

23. The adapter assembly according to claim 2, wherein each of the connection devices
comprises:
a vertical connection member having a substantively L-shape, and comprising;:
a base vertically extending outward from the top wall or the bottom wall; and
a arm extending from an end of the base in a direction parallel to an outer surface
of'the top wall or the bottom wall, and
a receiving groove formed in the bottom wall or the top wall and configured to receive

the arm of another adapter to stack and engage two adapters.

24. The adapter assembly according to any one of claims 20-23, wherein each of the
adapters further comprises installation members (8) formed by protruding from the first and

second vertical walls to mount the adapter assembly on a mounting panel.

25. A connector assembly, comprising;:
an adapter assembly according to any one of claims 1-24; and
a plurality of connectors each coupled into one of the interfaces of the respective

adapter.

26. Thec conncctor asscmbly according to claim 25, wherein the conncctor is a fiber optic
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connector.
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Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or

financial decisions, should not be based on machine-translation output.

DESCRIPTION JP2004354693 A

10 optical connector

[l

14 BACKGROUND OF THE INVENTION 1. Field of the Invention The present invention relates to

an optical connector, and more particularly to an optical connector that allows two different
types of plugs to be selectively connected. 2. Description of the Related Art Conventionally,
optical connectors as optical communication circuit components include an adapter type
optical connector for connecting a pair of plugs and a receptacle type optical connector for
connecting a single plug to an optical device. . In an adapter-type optical connector, a pair of
plugs are attached to a pair of plug attachment holes, and the end faces of ferrules are
brought into contact with each other to optically connect optical fibers. In the receptacle type
optical connector, a plug is attached to one plug attachment hole, and the end face of the
ferrule is brought into contact with the end face of the ferrule on the optical device side to
optically connect optical fibers. [0003] Here, in addition to the one-core type optical connector
for connecting one optical fiber, two optical fibers are paired and connected as widely applied
to two-way optical communication. A two-core type optical connector is also widely put into
practical use. Patent Documents 1 and 2 describe general two-core receptacle-type optical
connectors. As with single-core optical connectors, also in double-core optical connectors, a
plurality of types of optical connectors, such as MU type, LC type, and SC type, which are
applied to the same type of optical fiber, are put into practical use. These different types of
two-core optical connectors differ in the structure, size, shape, pitch between the optical fibers,
etc. of the plugs that hold the ends of the two optical fibers. It is For example, an MU type
optical connector has a pitch between optical fibers of 4.5 mm or 7.5 mm, and an LC type
optical connector has a pitch of 6.25 mm between optical fibers. Therefore, the LC type plug
could not be mounted in the plug mounting hole of the MU type optical connector. Therefore,
for example, in order to optically connect an MU-type plug and an LC-type plug, an MU-type
optical connector, a jumper having an MU-type plug and an LC-type plug at both ends, and an
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LC-type optical connector are used. Then, the MU type plug is connected to the MU type
optical connector, the MU type plug at one end of the jumper is connected to the MU type
optical connector, the LC type plug at the other end of the jumper is connected to the LC type
optical connector, and the LC type plug is connected to the LC type optical connector. The LC
type plug on the other side had to be connected to the type optical connector. [Patent
Document 1] JP-A-5-215943 (Figs. 1 to 4) [Patent Document 2] JP-A-2000-315921 (Figs. 1
and 2) As described above, in the conventional optical connector, the structure, size, and shape
of the plug mounting hole in the connector body and the structure, size, and shape of the plug
are set in one way for each type of optical connector. Only one type of plug can be attached to
the mounting hole, and the versatility of the optical connector was low. This is
disadvantageous in terms of facility economy, requires a lot of labor for connection, and
increases optical connection loss as the number of optical connection points increases.

50 SUMMARY OF THE INVENTION An object of the present invention is to provide an adapter
type or receptacle type optical connector in which two types of plugs can be alternatively
mounted in a plug mounting hole of a connector body to enhance versatility and economic
efficiency. be. [0008] An optical connector according to claim 1 comprises an adapter or
receptacle type connector body for mounting a two-core type plug holding the ends of two
optical fibers. In the optical connector, the connector main body has a specific plug mounting
hole configured to selectively mount two-core first and second plugs of different types applied
to the same type of optical fiber. a pair of ferrule mounting portions common to both plugs to
which a pair of ferrule tip portions of the first plug or the second plug mounted in the specific
plug mounting holes are mounted; and a plurality of second engaging portions that engage
with the second plug mounted in the specific plug mounting hole. is. In this optical connector,
when the first plug is attached to the connector main body, when the first plug is attached to
the specific plug attachment hole of the connector main body, the plurality of first engaging
portions of the connector main body engage the first plug. They are engaged and the tips of
the pair of ferrules of the first plug are inserted into the pair of ferrule inserts. When attaching
the second plug to the connector main body, when the second plug is attached to the specific
plug attachment hole of the connector main body, the plurality of second engaging portions of
the connector main body are engaged with the second plug, and the second plug is attached.
are inserted into a pair of ferrule insertion portions. When the connector body is an adapter
type connector body, it is possible to connect a 2-core type plug to a 2-core type plug, and
when the connector body is a receptacle type connector body, can connect one two-core type
plug to an optical device. According to a second aspect of the invention, there is provided an
optical connector according to the first aspect of the invention, wherein the connector body is
an adapter-type connector body in which a pair of the specific plug mounting holes are
formed to face each other. It is. In this case, the two-core type first plug and second plug can
be alternatively mounted in both of the specific plug mounting holes. Therefore, three types of
connection are possible: connection between the first plugs, connection between the first plug
and the second plug, and connection between the second plugs. According to claim 3, the
optical connector according to claim 1 is characterized in that the connector main body is a
receptacle-type connector main body having one of the specific plug mounting holes.
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so In this case, the first plug or the second plug can be attached to the specific plug attachment
hole. According to a fourth aspect of the present invention, there is provided an optical
connector according to any one of the first to third aspects, wherein the second plug is a two-
core LC type plug, and the first plug is the second plug with a pitch between optical fibers of
the second plug. It is characterized by being a two-core MU-type plug having the same pitch
between optical fibers as the MU-type plug. Since the pitch between the optical fibers of the
first plug is equal to the pitch between the optical fibers of the second plug, the tips of the pair
of ferrules of the first and second plugs are common to the pair of ferrule insertion portions.
can be inserted into According to a fifth aspect of the present invention, there is provided an
optical connector according to the fourth aspect of the invention, in which a pair of engaging
recesses for engaging with a pair of first engaging portions are formed on both left and right
sides of the MU-type plug. , the first engaging portion comprises an engaging pawl that
engages with the engaging recess so as to be disengageable. Since a pair of engaging recesses
are formed on the left and right sides of the MU plug, there is no need to form an engaging
recess in the center of the lateral width of the MU plug. can do. Further, when the MU-type
plug is to be removed from the plug mounting hole, when the MU-type plug is pulled toward
the removal side, the engaging claws are elastically deformed and removed from the engaging
recess. According to a sixth aspect of the present invention, there is provided an optical
connector according to the fourth aspect of the invention, in which two pairs of engaging
projections for engaging two pairs of second engaging portions are formed on a pair of lever
portions of the LC type plug. The second engaging portion is an engaging stepped portion
with which the engaging projection engages and is characterized by comprising an engaging
stepped portion formed on the upper wall portion of the LC-type plug. When the LC type plug
is mounted in the plug mounting hole, the engaging projection engages with the engaging
stepped portion through elastic deformation of the lever portion. Further, when the LC-type
plug is removed from the plug mounting hole, the LC-type plug can be removed by operating
the lever to disengage the engaging projection from the engaging stepped portion. DETAILED
DESCRIPTION OF THE INVENTION Embodiments of the present invention will be described
below with reference to the drawings. This embodiment is an example in which the present
invention is applied to an adapter-type optical connector. Note that the upper side and the
front side in FIG. 1 are described as the upper side and the front side. As shown in FIGS. 1 to 4,
this optical connector 1 has an adapter-type connector body 2 for mounting a two-core plug
holding the ends of two optical fibers. The connector main body 2 of the optical connector 1 is
constructed by connecting a pair of symmetrical synthetic resin main body divisions 3 and 4
each having a plug mounting hole 5 formed therein.

115 The main body divisions 3 and 4 are joined back-to-back to form the connector body 2. A pair
of plug mounting holes 5 are symmetrically positioned in series in the front-rear direction. A
specific plug mounting hole (hereinafter simply referred to as "plug mounting (referred to as

“holes” ). The MU type plug 20 corresponds to the first plug, and the LC type plug 40
corresponds to the second plug. The connector main body 2 and main body divisions 3 and 4
will be described in detail. Note that the body divided body 4 has the same structure as the
body divided body 3, so the same reference numerals are given and the description thereof is
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omitted. As shown in FIGS. 1 to 4, the divided main body 3 has a plug mounting hole 5 and a
tip portion of a ferrule 21 of an MU type plug 20 or a ferrule 41 of an LC type plug 40
mounted in the plug mounting hole 5. A common pair of ferrule insertion portions 6 leading
to the mating plug mounting hole 5 engages with a pair of engaging recesses 22 on both left
and right sides of the MU-type plug 20 mounted in the plug mounting hole 5. A pair of first
engaging portions 8 and two pairs of second engaging portions engaging two pairs of
engaging projections 44 of a lever portion 42 on the upper surface side of an LC-type plug
40 mounted in a plug mounting hole 5. 10 (see FIG. 12) and the like are formed. The plug
mounting hole 5 is a plug mounting hole commonly used for both the two-core MU plug 20
and the two-core LC plug 40, and includes a bottom wall 12, left and right side walls 13 and
an upper It is formed by the wall 14 and the like. A partition wall 15 is formed on the rear
end side of the plug mounting hole 5 (on the mating body divided body 4 side). It is formed
so as to protrude to the Since the pair of tubular portions 6a protrude concentrically forward
and backward from the body segments 3 and 4, the tip surfaces of the pair of ferrules 21 and
41 inserted into the fiber insertion portion 6 from the front and rear come into contact with
each other. The end surfaces of the two optical fibers are optically connected to each other.
The distance between the axial centers of the pair of cylindrical portions 6a is set equal to
the pitch between the optical fibers of the LC plug 40 (6.25 mm). The partition walls 15 of
the main body divisions 3 and 4 are welded or adhered to each other in surface contact, and
in this state, the pair of ferrule inserting portions 6 and 6 of the main division bodies 3 and 4
are continuous and concentric. (See FIGS. 3 and 10). Incidentally, the partition walls 15 of the
main body divisions 3 and 4 may be fixed together using a structure in which a plurality of
protrusions are fitted into a plurality of holes.

145 The body divisions 3 and 4 are formed with flanges 16 for joining the partition wall 15 and
for positioning and fixing the connector body 2 to an external connector mounting panel or
the like. Next, the MU type plug 20 and the LC type plug 40 will be explained. As shown in
FIGS. 5 to 6 and 10, the MU-type plug 20 includes a case member 23 having a structure in
which two square tubular case portions 24 are arranged side by side and connected, and two
holding members fitted inside the case member 23. 25, two ferrules 21 housed and held in
two holding members 25, and a coil spring (not shown) for elastically biasing these ferrules
21, and the like. Openings are formed in the left and right side walls of the case member 23,
respectively, and engaging recesses 22 are formed in portions of the holding member 25
exposed to the outside from these openings. Further, on both left and right sides of the MU-
type plug 20, contact portions 24a are formed to contact the front end of the body divided
body 3 when the plug 20 is attached to the connector body 2 (see FIG. 10). Two optical fiber
cables 26 are introduced into the pair of square cylindrical case portions 24 via boots 27,
respectively, and the optical fibers from which the coating at the tip of the optical fiber is
removed are introduced into the ferrule 21. The tip of the optical fiber is inserted and held in
the hole at the tip of the ferrule 21, the tip of the optical fiber is exposed at the tip of the
ferrule 21, and the tip face of the ferrule 21 and the tip face of the optical fiber are flush
with each other. It has become. The pitch between the axial centers of the ferrules 21 of the
MU-type plug 20, that is, the pitch between the optical fibers of the pair of optical fibers, is
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set equal to the pitch between the optical fibers of the LC-type plug 40 (6.25 mm). In order
to achieve this, instead of forming the engaging recesses 22 on the left and right sides of
each square tubular case portion 24 as in the conventional product, the pair of square
tubular case portions 24 on opposite side portions (MU type By omitting the engaging recess
22 on the lateral side of the plug 20, the distance between the pair of rectangular cylindrical
case portions 24 is made smaller than that of the conventional product, and the pitch
between the optical fibers is 6.25 mm. is set to As shown in FIGS. 7 t0 9,11 and 12, the LC
type plug 40 includes a case member 45 having a structure in which a pair of square tubular
case portions 46 are arranged and connected, and two square tubular case portions. It has a
pair of ferrules 41 housed and held in 46, and coil springs (not shown) for elastically biasing
these ferrules 41, respectively. On the upper surface side of each rectangular tube case 46, a
lever part 42 extending obliquely upward from the tip end toward the base end, and an
operation lever part 43 extending diagonally upward from the base end of the square tube
case part 46 toward the tip side. , and the two operation lever portions 43 are integrally
formed so as to be continuous in the left-right direction.

179 The lever portion 42 and the operating lever portion 43 have elasticity in the vertical
direction, and the lever portion 42 is formed with a pair of engaging protrusions 44 that
protrude to both left and right sides. As in the case of the MU-type plug 20, also in this LC-
type plug 40, two optical fiber cables 47 are introduced into a pair of square cylindrical case
portions 46 via boots 48, respectively, and the optical fibers are connected to each other. is
introduced into the ferrule 41, the tip of the optical fiber is inserted into the hole at the tip of
the ferrule 41 and held, and the tip of the optical fiber is inserted into the tip of the ferrule
41. The end surface of the ferrule 41 and the end surface of the optical fiber are flush with
each other. The pitch between optical fibers in this LC type plug 40 is set to 6.25 mm as in
the conventional product. As shown in FIGS. 3 and 10, left and right side wall portions 13 of
the body divided body 3 are provided with a pair of first engaging portions for engaging an
MU-type plug 20 mounted in the plug mounting hole 5. 8 is formed. The pair of first
engaging portions 8 are engaged with a pair of left and right engaging recesses 22 of an MU-
type plug 20 mounted in the plug mounting hole 5 of the main body divided body 3 so as to
be disengageable from both left and right sides. It consists of a pair of right and left engaging
claws 8a. The engaging claw 8 a is formed at the rear end of a longitudinally oriented elastic
piece 9 provided along the side wall 13 , and the front end of the elastic piece 9 is integrally
formed with the side wall 13 . When the plugs 20 and 40 are not mounted in the plug
mounting holes 5, each engaging claw 8a protrudes further toward the axial center than the
elastic piece 9. As shown in FIG. When the MU-type plug 20 is attached to or detached from
the plug mounting hole 5, the engaging claw 8a abuts against the side surface of the MU-
type plug 20, and the side surface causes the engaging claw 8a to elastically deform the
elastic piece 9. is pushed to the side opposite to the shaft center side. When the MU-type
plug 20 is completely mounted in the plug-mounting hole 5, the tips of the pair of ferrules
21 of the MU-type plug 20 are inserted into the pair of ferrule insertion portions 6 to be
inserted into the mating plug insertion portion 6. The pair of engaging claws 8a are engaged
with the pair of engaging recesses 22 of the MU-type plug 20 to engage with the tips of the
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pair of ferrules 21 or 41 on the mating side. A mold plug 20 is retained. As shown in FIGS. 1
and 12, two pairs (four) of LC-type plugs 40 fitted in the plug fitting holes 5 are provided on
the upper wall of the split body 3 of the connector body 2 . is formed through four
rectangular holes 11 . The two pairs of second engaging portions 10 are engaged with two
pairs of engaging protrusions 44 of the lever portion 42 of the LC plug 40 mounted in the
plug mounting hole 5 so as to be disengageable. It consists of a step portion 10a.

212 Above the plug mounting hole 5 are a pair of left and right lever introduction grooves 17 for
introducing a pair of lever portions 42 of the LC type plug 40, and two pairs of sliders into
which two pairs of engaging projections 44 can be introduced. A groove portion 17a is
formed, and a pair of engaging stepped portions 10a is formed at the rear end portion of
each slider groove 17a. As the LC type plug 40 is inserted into the plug mounting hole 5, the
pair of lever portions 42 are elastically deformed downward and introduced into the pair of
lever introduction grooves 17, and the two pairs of engaging projections 44 are engaged. are
introduced into the two pairs of slider grooves 17a, and when the LC type plug 40 is
completely mounted in the plug mounting hole 5, the tips of the pair of ferrules 41 of the LC
type plug 40 engage the pair of ferrule insertion portions 6. The LC type plug 40 is attached
by inserting the LC type plug 40 and projecting slightly into the mating plug insertion
portion 6. In this state, the lever portion 42 returns and the four engaging projections 44
engage the four engaging stepped portions 10a. state is preserved. When the operating lever
portion 43 is pushed downward while the LC type plug 40 is mounted in the plug mounting
hole 5, the pair of lever portions 42 are pushed downward and the four engaging projections
are engaged. The engagement between 44 and the four engagement stepped portions 10a is
released, and the LC type plug 40 can be pulled out. When the LC type plug 40 is mounted in
the plug mounting hole 5, the pair of engaging claws 8a abut on the left and right side
surfaces of the LC type plug 40, and the elastic piece 9 maintains the elastically deformed
state. . When the MU-type plug 20 or the LC-type plug 40 is mounted only in one of the pair
of plug mounting holes 5, the tip of the ferrule 21 or 41 extends from the ferrule insertion
part 6 to the mating plug insertion part. It will protrude slightly to 6. In each plug 20, 40, the
ferrules 21, 41 are axially movable by a small stroke with respect to the connector body 2,
and are urged toward the distal end by a coil spring. Therefore, when the plugs 20 and 40
are attached to both of the pair of plug attachment holes 5, the tip surfaces of the pair of
ferrules 21 or 41 on one side and the pair of ferrules 21 or 41 on the other side come into
contact with each other. two optical fibers are optically connected. Since a pair of optical
fibers can be connected in this manner, the optical connector 1 is suitable for connecting
optical fibers for two-way communication. The operation and effect of the optical connector
1 will be described. According to this optical connector 1, a pair of plug mounting holes 5 are
provided in series. It is configured as a specific plug mounting hole to which both the plug
20 and the two-core LC type plug 40 can be alternatively mounted.

244 When the MU type plug 20 is mounted in the plug mounting hole 5 of the connector main
body 2, the pair of first engaging portions 8 are engaged with the pair of engaging recesses
22 of the MU type plug 20, thereby connecting the MU. A mold plug 20 is retained. When
the LC type plug 40 is mounted in the plug mounting hole 5 of the optical connector 2, the
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four second engaging portions 10 are engaged with the four engaging projections 44 of the
LC type plug 40, and the LC type plug 40 is fixed. be done. In this optical connector 1, the
two plug mounting holes 5 formed in the connector main body 2 are common plug mounting
holes for the MU type plug 20 and the LC type plug 40. A pair of ferrule inserting portions 6
are also capable of inserting the tips of the pair of ferrules 21 of the MU-type plug 20 and
the tips of the pair of ferrules 41 of the LC-type plug 40. . Therefore, this optical connector 1
enables three types of connections: MU type plug 20 to MU type plug 40, LC type plug 40 to
LC type plug 40, and MU type plug 20 to LC type plug 40. Considering the directivity of the
connection, four types of connection including the LC type plug 40 and the MU type plug 20
are possible, and the versatility is excellent. In particular, when connecting the MU type plug
20 and the LC type plug 40, the optical fiber connection structure can be easily connected
without using a jumper or an extra optical connector. This is advantageous in terms of
facility economy, and since the number of optical connection points is reduced, the optical
connection loss is also reduced. The pair of first engaging portions 8 is composed of a pair of
engaging claws 8a that engage the MU-type plug 20 mounted in the plug mounting hole 5 so
as to be disengageably engaged from both left and right sides. The engaging claws 8a can be
reliably engaged with the MU-type plug 20 from both sides so that the MU-type plug 20 can
be securely fixed. The four second engaging portions 10 have four engaging stepped
portions that disengageably engage with the four engaging projections 44 of the two lever
portions 42 of the LC-type plug 40 mounted in the plug mounting hole 5. 10a, the engaging
stepped portions 10a can be reliably engaged with the engaging projections 44 of the LC
plug 40, and the LC plug 40 can be held securely. [0036] Next, a modification that partially
modifies the above embodiment will be described. 1] In the optical connector 1 described
above, an example in which a pair of specific plug mounting holes 5 having the same
structure are formed in the connector main body 2 has been described. , and the other plug
mounting hole 5 may be structured so that only the MU-type plug 20 can be mounted.

274 In this case, two patterns of connection of MU type plug 20 to MU type plug 20 and MU type
plug 20 to LC type plug 40 are possible. It should be noted that the other plug mounting hole
5 may have a structure in which only the LC type plug 40 can be mounted instead of the MU
type plug 20 . 2] In the above optical connector 1, the case where the first plug is the MU
type plug 20 and the second plug is the LC type plug 40 has been described as an example. It
is also possible to have an optical connector in which the MU type plug 20 is used and the
second plug is an SC type plug. 3] In the above embodiment, the optical connector 1
provided with the adapter type connector main body 2 was explained as an example, but the
optical connector of the present invention can be applied to an optical connector provided
with a receptacle type connector main body. equally applicable. For example, an optical
connector 1A shown in FIG. 13 is an optical connector having a receptacle-type connector
main body 2A. It is The structure of the connector main body 2A is substantially the same as
that of the main body divided body 3, so the explanation thereof will be omitted. The figure
shows a state in which the MU-type plug 20 is mounted in one plug mounting hole of the
connector main body 2A. Both 20 and LC type plug 40 can be attached alternatively. 4] In
addition, the embodiments shown in FIGS. 1 to 12 are merely examples, and can be
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implemented with various modifications without departing from the scope of the present
invention. Also, the modified embodiment of FIG. 13 is merely an example, and various
modifications can be made without departing from the scope of the present invention.
INDUSTRIAL APPLICABILITY According to the optical connector of claim 1, an adapter type
or receptacle type connector body has a specific plug mounting hole, a pair of ferrule
mounting portions, and a plurality of first engaging portions. , and a plurality of second
engaging portions, different two-core type first and second plugs applied to the same type of
optical fiber can be selectively attached to the connector main body. An economical optical
connector can be obtained. As a result, it reduces the number of optical components (optical
connectors, plugs, jumpers, etc.) required to connect different types of plugs, reduces
connection effort, improves facility economy, and reduces optical connection loss. be able to.
301 According to the optical connector of claim 2, since the connector main body is an adapter-
type connector main body in which a pair of specific plug mounting holes are formed facing
each other, both specific plug mounting holes are provided with A two-core type first plug
and second plug can be attached alternatively. Therefore, three types of connection, ie,
connection between the first plugs, connection between the first plug and the second plug,
and connection between the second plugs, are possible, and an optical connector with further
excellent versatility can be obtained. According to the optical connector of claim 3, the
connector main body is a receptacle-type connector main body having one specific plug
mounting hole. You can attach a plug. According to the optical connector of claim 4, since
the pitch between the optical fibers of the first plug and the pitch between the optical fibers
of the second plug are equal, the tip ends of the pair of ferrules of the first and second plugs
are equal. are insertable into a pair of ferrule inserts with common parts. According to the
optical connector of claim 5, a pair of engaging recesses to engage with a pair of first
engaging portions are formed on both left and right side portions of the MU-type plug. is
formed of an engaging pawl that releasably engages with the engaging recess, so there is no
need to form an engaging recess in the center of the lateral width of the MU plug. , the pitch
between the optical fibers of the MU-type plug can be made to match the pitch between the
optical fibers of the LC-type plug, and the optical connector can be selectively attached to the
MU-type plug or the LC-type plug. According to the optical connector of claim 6, the pair of
lever portions of the LC type plug are formed with two pairs of engaging protrusions that
engage with the two pairs of second engaging portions. The portion is an engaging stepped
portion with which the engaging projection engages and is formed on the upper wall portion
of the LC type plug. Therefore, when removing the LC type plug from the connector body,
the lever portion is operated. By doing so, the engaging protrusion can be removed from the
engaging step portion, and the LC plug can be easily removed. While the present invention
has been described with reference to what are presently considered to be the preferred
embodiments, it is to be understood that the invention is not limited to the disclosed
embodiments. FIG. 2 is a front view of a connector body; 3 is a cross-sectional plan view of
the connector body; FIG. 4 is a longitudinal sectional view of a connector body; FIG. FIG. 5 is
a perspective view of an MU-type plug; FIG. FIG. 6 is a front view of an MU-type plug; 7 is a
perspective view of an LC-type plug; FIG. 8 is a side view of an LC-type plug; FIG. FIG. 9 is a
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front view of an LC-type plug;

333 10 is a cross-sectional plan view of an optical connector (with an MU-type plug attached); FIG.
11 is a longitudinal side view of an optical connector (with an LC plug attached); FIG. FIG. 12
is a longitudinal side view of an optical connector (with an LC plug attached); 13 is a
perspective view of an optical connector according to a modified embodiment; FIG.
[Description of Reference Symbols] 1, 1 A Optical connectors 2, 2ZA Connector main bodies 3,
4 Main body divided body 5 Plug mounting hole 6 Ferrule insertion part 8 First engaging
part 8a Engaging claw 9 Elastic piece 10 Engaging stepped part 20 MU type Plug (first plug)
21 ferrule 22 engagement recess 40 LC type plug (second plug) 41 ferrule 42 lever portion
43 operation lever portion 44 engagement projection
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that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant o 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of faw or regulation.
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Fiing Date
Substitute for Form PTO-875 17/857,300 07/05/2022 DTO be Mailed
ENTITY: LARGE (O smaLL [Jmicro

APPLICATION AS FILED - PARTI

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
] BAsiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . *
(37 GFR 1.16(7)) minus 20 = x $100 =
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x 3480 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Déiﬂ"fﬁgl(cs);\; SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1)}(G) and 37
CFR 1.16(s).
(T MULTIPLE DEPENDENT GLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 06/29/2023 igygF'{N'NG 'F\,‘g'g'\ﬁgisw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ! *k _ _
E (37 OFF 11660} 21 Minus 21 =0 x $100 = 0
Z | Independent * : wokx B —
g (37 CFFI)? 1.16(h) 5 Minus 5 =0 x $480 - 0
< ] Application Size Fee (37 CFR 1.16(s))
[:] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REXAF'?JE;NG PRNELill\IAC‘)BLIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * ; . = =
= | (37CFR 1.160) Minus = x $0 =
O | Independent B : x _
E (37 CFFI)? 1.16(h) Minus = x $0 =
> ] Application Size Fee (37 CFR 1.16(s))
< D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
** If the "Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter "20". /RENEE D HAWKINS/
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
reguire to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and sefect option 2.
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

APPLICATION AS FILED - PARTI

Application or Docket Number Filing Date
PATENT APPLICg;rt!gtl\:t;EFFgE'll;lTEgle\gIglATloN RECORD 171857 300 07/08/2002 3o be Maled
ENTITY: LARGE [JsmALL [JMICRO

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
] BAsiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . .
(37 GFR 1.16(7)) minus 20 = x $100 =
INDEPENDENT CLAIMS . .
(37 CFR 1.16(h)) minus 3 = x 3480 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Déiﬂ"fﬁgl(cs);\; SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1)}(G) and 37
CFR 1.16(s).
() MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 06/29/2023 ZE#A;;{NING Eg'g&gﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * - *x _ _
E (37 OFF 11660} 21 Minus 20 =1 x $100 = 100
Zl! % .
gl | vinue | 4 il r 3490 - 480
E ] Application Size Fee (37 CFR 1.16(s))
[:] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 580
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
RER"Q'E'!_{NG PRNE%YSEQLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * ; . = =
= | (37CFR 1.160) Minus = x $0 =
ali . i
2 ey Minus - xs0 -
E ] Application Size Fee (37 CFR 1.16(s))

(_J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/RENEE D HAWKINS/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
reguire to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and sefect option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/857,300 07/05/2022 Hiep V. Nguyen USCO0-053-05
CONFIRMATION NO. 5557
152017 POA ACCEPTANCE LETTER
Us Conec Ltd.
1138 25th Street Southeast ORI A AU
000000135674560

Hickory, NC 28602
Date Mailed: 08/09/2022

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 08/04/2022.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/aabranyos/

page 1 of 1

Senko Advanced Components v. US Conec Ltd.
Senko EX1025-B
Page 115



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
17/857,300 07/05/2022 2883 2300 USCO-053-05 20 4
CONFIRMATION NO. 5557
152017 UPDATED FILING RECEIPT

36 Bt Sset Southeast O AL

Hickory, NC 28602
Date Mailed: 08/05/2022

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Hiep V. Nguyen, Fort Mill, SC;
Darrell R. Childers, Hickory, NC;
Michael E. Hughes, Hickory, NGC;
Jillcha Fekadu Wakjira, Hickory, NC;
Joseph P. Howard, Hickory, NC;
Applicant(s)
US Conec Ltd., Hickory, NC

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 17/145,864 01/11/2021 PAT 11385415
which is a CON of 16/214,317 12/10/2018 PAT 10890723
which is a CON of 15/855,750 12/27/2017 PAT 10156684
which is a DIV of 14/214,931 03/15/2014 PAT 9857538
which claims benefit of 61/789,499 03/15/2013

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 07/27/2022

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/857,300

Projected Publication Date: 11/10/2022
Non-Publication Request: No

Early Publication Request: No
Title

Alignment Adapter and Alignment Design for a Connector Therefor
Preliminary Class
385
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 17/857,300
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 320
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 700
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (a)) N/A N/A N/A N/A 800
TOTAL CLAIMS ] *
(37 CFR 1.16(i)) 20 minus 20= OR |« 100 - 0.00
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 480 - 480
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2300
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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Doc Code: PA.
Document Description: Power of Attorney

PTO/AIA/82A (07-13)

Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 1 7/857,300

Filing Date 2022-07-05

First Named Inventor

Hiep V. Nguyen

Title

Alignment Adapter and Alignment Design for a Connector Therefor

Art Unit

2883

Examiner Name

Attorney Docket Number | |USCQO-053-05

SIGNATURE of Applicant or Patent Practitioner

Signature /M'Chael L LeetZOW/

Date (Optional)

2022-08-04

Name

Michael L. Leetzow

Registration
Number

35932

Title (if Applicant is a | Pgtent Practitioner
juristic entity)

Applicant Name (if Applicant is a juristic entity)

US Conec Ltd.

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

v

*Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-891 99 and select option 2.
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PTO/AIA/B0 (07-12)

Approved for use through 11/30/2014, OMB 0651-0035

U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attorney given in the application identified in the attached statement
under 37 CFR 3.73(c).

| hereby appoint:
Practitioners associated with Customer Number:
IE‘ 152017
-— OR.-
I:_I Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):
Name : Registration Name Registration
Number Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignments documents
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(c) to:

I:El The address associated with Customer Number: 152017
OR

Firm or
| | Individual Name

Address

City State Zip

Country

Telephone Email

Assignee Name and Address: US Conec,. Ltd.

1138 25th Street SE
Hickorv NC_ 28603

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The individual whose siW and title is supplied below is authorized to act on behalf of the assignee

Signature /-\ \ / /( - Date
V4 > I \__V

/A " 4

Name Joseph L. Graham Telephone 828 267 6323
Title President

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Cammerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
Senko Advanced Components v. US Conec Ltd.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: US Conec Ltd.

Application No./Patent No.: 17/857’300 Filed/Issue Date: 2022-07-05

Tiled: Alignment Adapter and Alignment Design for a Connector Therefor

US Conec Ltd. _a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 060697 , Frame 0494 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
Senko Advanced Components v. US Conec Ltd.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

|:| As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Michael L. Leetzow/ 2022-08-04
Signature Date

Michael L. Leetzow 35932

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Electronic Acknowledgement Receipt

EFS ID: 46345806
Application Number: 17857300
International Application Number:
Confirmation Number: 5557

Title of Invention:

Alignment Adapter and Alignment Design for a Connector Therefor

First Named Inventor/Applicant Name:

Hiep V. Nguyen

Customer Number: 152017
Filer: MICHAEL LEETZOW
Filer Authorized By:
Attorney Docket Number: USCO-053-05
Receipt Date: 04-AUG-2022
Filing Date: 05-JUL-2022
Time Stamp: 17:14:34

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages
Y Document Description File Name ile Size( y i Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
263028
1 Power of Attorney POAUSCO05305.pdf no 2
f0c3306e1af87d7703e344b8bfd50a6310e3)|
ec7f

Warnings: Senko Advanced Components v. US Conec Ltd.
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Information:

100685
5 Assignee showing of ownership per 37 AssigneeStatement.pdf o 2
CFR3.73
f5943¢7537b856c4491dc4497d8ba3359bb
80e60
Warnings:
Information:
Total Files Size (in bytes): 363713

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor: Hiep V. Nguyen )

) Group Art Unit: Unassigned
Serial No.:  17/857,300
Examiner: Unassigned
Filing Date: Filed Herewith

)

)

)

)

Title: Alignment Adapter and Alignment Design )

for a Connector Therefor )
Commissioner for Patents

PO Box 1450
Arlington VA 22313-1450

RESPONSE TO NOTICE OF MISSING PARTS

In response to the Notice of Missing Parts mailed on July 28, 2022, Applicant hereby pro-
vides notice that the extra claim fee required therein has been paid and the application is

ready for examination.

Respectfully submitted,

/Michael L. Leetzow/
Michael L. Leetzow
Registration No. 35,932
Michael L. Leetzow, P.A.
170 Bella Vista Terr Unit D
Nokomis, FL. 34275
Telephone: 407/302-9970

Date: August 2, 2022
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Electronic Patent Application Fee Transmittal

Application Number:

17857300

Filing Date:

05-Jul-2022

Title of Invention:

Alignment Adapter and Alignment Design for a Connector Therefor

First Named Inventor/Applicant Name:

Hiep V. Nguyen

Filer: MICHAEL LEETZOW
Attorney Docket Number: USCO-053-05
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
INDEPENDENT CLAIMS IN EXCESS OF 3 1201 1 480 480

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Senko Advanced Components v. US Conec Ltd.
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 480
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Electronic Acknowledgement Receipt

EFS ID: 46323703
Application Number: 17857300
International Application Number:
Confirmation Number: 5557

Title of Invention:

Alignment Adapter and Alignment Design for a Connector Therefor

First Named Inventor/Applicant Name:

Hiep V. Nguyen

Customer Number: 152017
Filer: MICHAEL LEETZOW
Filer Authorized By:
Attorney Docket Number: USCO-053-05
Receipt Date: 02-AUG-2022
Filing Date: 05-JUL-2022
Time Stamp: 14:23:20

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $480

RAM confirmation Number E202282E32283921

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document . . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
97757
Applicant Response to Pre-Exam ResponseNoticeMissingParts05
1 . . no 1
Formalities Notice 305.pdf
6c46d83c8ec3a2c8fb531aa9591388559924
f3bf
Warnings:
Information:
38014
2 Fee Worksheet (SB06) fee-info.pdf no 2
315d670bab3f7ac366c73ed8893308d%e57]
Warnings:
Information:
Total Files Size (in bytes): 135771

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
17/857,300 07/05/2022 1820 USCO-053-05 20 4
CONFIRMATION NO. 5557
152017 FILING RECEIPT

36 Bt Sset Southeast O AL

Hickory, NC 28602
Date Mailed: 07/28/2022

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Hiep V. Nguyen, Fort Mill, SC;
Darrell R. Childers, Hickory, NC;
Michael E. Hughes, Hickory, NGC;
Jillcha Fekadu Wakjira, Hickory, NC;
Joseph P. Howard, Hickory, NC;
Applicant(s)
US Conec Ltd., Hickory, NC

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 17/145,864 01/11/2021 PAT 11385415
which is a CON of 16/214,317 12/10/2018 PAT 10890723
which is a CON of 15/855,750 12/27/2017 PAT 10156684
which is a DIV of 14/214,931 03/15/2014 PAT 9857538
which claims benefit of 61/789,499 03/15/2013

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 07/27/2022

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/857,300

Projected Publication Date: 11/03/2022

Non-Publication Request: No

Early Publication Request: No

Title

Alignment Adapter and Alignment Design for a Connector Therefor

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
page 2 of 4
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 17/857,300
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 320
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 700
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (a)) N/A N/A N/A N/A 800
TOTAL CLAIMS ] *
(37 CFR 1.16(i)) 20 minus 20= OR |« 100 - 0.00
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 480 - 480
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2300
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/857,300 07/05/2022 Hiep V. Nguyen USCO-053-05
CONFIRMATION NO. 5557
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ALIGNMENT ADAPTER AND ALIGNMENT DESIGN FOR A CONNECTOR THEREFOR

BACKGROUND OF THE INVENTION
REFERENCE TO RELATED CASE
[0001] This application claims priority under 35 U.S.C. § 119 (e) to provisional
application no. 61/789,499 filed on March 15, 2013, claims priority to U.S. Patent Application
No. 14/214,931 filed on March 15, 2014, now U.S. Patent No. 9,857,538, under 35 U.S.C. § 120,
claims priority to U.S. Patent Application No. 15/855,750, filed on December 27, 2017, now
U.S. Patent No. 10,156,684, under 35 U.S.C. § 120, and also to U.S. Patent Application No.
16/214,317, filed on December 10, 2018, to be issued as U.S. Patent No. 10,890,723, under 35
U.S.C. § 120, and to U.S. Patent Application No. 17/145,864, filed on January 11, 2021, the
contents of which are hereby incorporated by reference in their entirety.
FIELD OF THE INVENTION
[0002] There is a need for fiber optic connectors with fiber optic ferrules that are ganged
together with a tight pitch between those fiber optic ferrules. Such a design allows for many
fiber optic ferrules to be connected simultaneously while occupying less space. In addition,
it allows the fiber optic ferrules to be organized in a prearranged routing of the optical fibers
so that the complexity of fiber optic connector routing is reduced for the user. Typically,
these ganged fiber optic ferrules are mounted into a single housing and the housings are then
mated to one another. The alignment between a pair of ferrules to be mated 1s complex and
requires tight tolerances because there is a tolerance stack-up that includes the true position
of the fiber optic ferrule relative to the housing. By requiring a tight tolerance of the housing
relative to the fiber optic ferrule, the designs are expensive to design, maintain, and to scale
to various fiber optic ferrule counts. It 1s also difficult to scale to very large arrays of fiber
optic ferrules within one housing due to the true position tolerance required for every fiber
optic ferrule to the housings and also the larger distances from the fiber optic ferrules to the
housings.
[0003] An alternative way to align the ferrules to each other is to align the ferrule holders
to one another through features in the adapter. Rather than using the sides of the ferrule

holder to align the ferrule holder to the adapter, top and bottom keys on the ferrule holder
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align the ferrule holder relative to the adapter in the x-direction. The orientation of the ferrule
holder is controlled by the width difference between the top and the bottom key. The height
of the ferrule holder aligns the ferrule holder in the y direction. A plug is used to assemble a
plurality of the ferrule holders together. The ferrule holders protrude through the plug so the
ferrule holder features can be aligned in the adapter after the plug engages the adapter and
aligns the ferrule holders with their own structures. The alignment in the X and Y directions
between the ferrule holder and the adapter are maintained within 100 microns, preferably
within 50 microns. The ferrule holders are relatively loosely held within the plug so as to not
over constrain the ferrule holders in the adapter (greater than 100 microns). The grooves
within the adapter that aligns the ferrule holders 1s one continuous feature for both sides of
the adapter and the mating ferrule holders. By making the groove one continuous feature for
both sides, the alignment the mating ferrule holders is guaranteed. The size of the groove is
critical but the true position of the alignment feature relative to the adapter-to-plug alignment
feature is not critical. By using this alignment mechanism, large arrays of ferrule holders can
be manufactured. Only the size of the alignment mechanism in the ferrule holder and the size
of the alignment mechanism in the adapter must be maintained. The true position tolerances
are significantly reduced.

[0004] Thus, an adapter and adapter assembly with novel alignment features is provided to
engage with alignment features on a plug, which is turn assists in aligning the ferrule holders

with alignment grooves in the adapter.

SUMMARY OF THE INVENTION
[0005] The present invention is directed to an adapter for aligning fiber optic ferrules
inserted from opposing sides that includes a main body having an opening extending
between a first side and a second side, the first side and the second side separated by a
central portion, at least one groove in a top surface and a bottom surface of the first side and
the second side, and a plurality of grooves disposed in a top surface and the bottom surface
of the central portion, each of the plurality of grooves extending through the central portion

from the first side to the second side.
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[0006] According to another aspect of the present invention, adapter assembly for aligning
one plurality of optical ferrules to another plurality of optical ferrules includes an adapter
having an opening extending between a first side and a second side, the adapter having a
plurality of grooves in the opening and extending in a direction from the first side to the
second side, a plurality of ferrule holders, each of the plurality of ferrule holders having a
central opening extending from a first end to a second end to resiliently retain a fiber optic
ferrule therein, each of the plurality of ferrule holders having an opening in first end and in
communication with the central opening, the second end opposite the first end and through
which optical fibers extend, each of the plurality of ferrule holders having a projection on
opposite outside surfaces to engage a corresponding groove in the adapter, and a plug having
an outside surface and an inside surface, the inside surface defining an opening through the
plug to hold a plurality of ferrule holders therein adjacent one another, the plug having
grooves in the inside surface to engage the projections from the plurality of ferrule holders to
align and orient the ferrule holders in the plug.

[0007] In yet another aspect, a ferrule holder includes a main body having a central
opening to resiliently retain a fiber optic ferrule therein, a central opening in the main body
and extending from a first end to a second end to resiliently retain a fiber optic ferrule
therein, the first end having an opening therein and in communication with the central
opening, the second end opposite the first end and through which optical fibers extend, and a
projection on opposite outside surfaces of the main body to engage a corresponding groove
in an adapter.

[0008] The present invention is also directed to a fiber optic connector that includes a
plurality of ferrule holders, each of the plurality of ferrule holders having a central opening
extending from a first end to a second end to resiliently retain a fiber optic ferrule therein, the
ferrule holder having an opening in first end in communication with the central opening, the
second end opposite the first end and through which optical fibers extend, each of the
plurality of ferrule holders having a projection on opposite outside surfaces to engage a
corresponding groove in the adapter, and a plug having an outside surface and an inside
surface, the inside surface defining an opening through the plug to hold a plurality of ferrule

holders therein adjacent one another, the plug having grooves in the inside surface to engage
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the projections from the plurality of ferrule holders to align and orient the ferrule holders in
the plug.

[0009] Additional features and advantages of the invention will be set forth in the detailed
description which follows, and in part will be readily apparent to those skilled in the art from
that description or recognized by practicing the invention as described herein, including the
detailed description which follows, the claims, as well as the appended drawings.

[00010] It 1s to be understood that both the foregoing general description and the following
detailed description of the present embodiments of the invention, and are intended to provide
an overview or framework for understanding the nature and character of the invention as it 1s
claimed. The accompanying drawings are included to provide a further understanding of the
invention, and are incorporated into and constitute a part of this specification. The drawings
illustrate various embodiments of the invention and, together with the description, serve to

explain the principles and operations of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[00011] Fig. 1 1s a perspective view of one embodiment of an adapter assembly according
to the present invention;

[00012] Fig. 2 is an exploded view of the adapter assembly of Fig. 1;

[00013] Fig. 3 is a perspective view of a cut-away view of the adapter of Fig. 1;

[00014] Fig. 4 is a front elevational view of the adapter of Fig 1 ;

[00015] Fig. SA 1s atop perspective view of one embodiment of a ferrule holder and ferrule
that can be used in the adapter assembly of Fig. 1;

[00016] Fig. 5B is a bottom perspective view of the ferrule holder and ferrule of Fig. Sa;
[00017] Fig. 5C 1s a front view of the ferrule holder and ferrule of Fig. Sa;

[00018] Fig. 6A is atop perspective view of a plug and ferrule holders according to the
present invention;

[00019] Fig. 6B is a bottom perspective view of the plug and ferrule holders of Fig. 6A;
[00020] Fig. 6C is a front elevational view of the plug and ferrule holders of Fig. 6A,;
[00021] Fig. 7A 1s a partial cross sectional view of a portion of a ferrule holder of Fig. 5
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[00022] Fig. 7B is a partial cross sectional view of a portion of the center portion of the
adapter;

[00023] Fig. 8 is a cross sectional view of the adapter assembly in the center of the adapter
assembly; and

[00024] Fig. 9 1s a cross sectional view of the adapter assembly through a ferrule holder and

ferrule.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[00025] Reference will now be made in detail to the present preferred embodiment(s) of
the invention, examples of which are illustrated in the accompanying drawings. Whenever
possible, the same reference numerals will be used throughout the drawings to refer to the
same or like parts.

[00026] Referring to Figs. 1 and 2, one embodiment of an adapter assembly 10 1s
illustrated. The adapter assembly 10 includes an adapter 100, a plug 200 and a ferrule holder
300. The adapter assembly 10 is used to align ferrules 12 to other ferrules in a tightly
controlled manner and in a tighter space than has been possible before. The ferrules 12 are
typically multi-fiber ferrules, particularly MT type ferrules, but the present invention may
include other types of ferrules. The ferrules 12 are disposed within the ferrule holder 300 and
have optical fibers 14 secured therein, which may be loose optical fibers, ribbonized optical
fibers, or optical fibers in any other configuration. The ferrules 12 are resiliently held in the
ferrule holders 300 using a spring push 16 that engages a spring 18. The spring 18 then
presses on a pin keeper 20, as is known in the art, to bias the ferrules 12 forward in the
ferrule holder 300. As is described in more detail below, the ferrules 12 are held somewhat
loosely within the ferrule holder 300 so that they can move relative to the ferrule holder 300
to align with other ferrules 12 that are inserted in the adapter 100 from the other side.
Similarly, the ferrule holders 300 are inserted into the plug 200 and they are also loosely held
in the plug 200. That s, there is typically more than 100 microns of movement in the x and y
directions (See Fig. 4.) available to the ferrule holder 300 in the plug 200, as explained in

more detail below.
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[00027] Asillustrated in Figs. SA-C, the ferrule holder 300 has a main body 302 with a
central opening 304 that extends from a first end 306 to a second end 308 to house the fiber
optic ferrules 12. The first end 306 has an opening 310 therein to allow access to the ferrule
12. The ferrule 12 may or may not exit the main body 302. That is, the ferrule 12 may
extend beyond the main body 302 as shown in the figures or it may be flush with the first end
306. second end 308 allows for the optical fibers 14 (shown in Fig. SA and 5B to have a boot
and a covering) to exit the ferrule holder 300. The ferrule holder 300 has a top surface 312
and a bottom surface 314, with a cantilevered latch 316 to engage the plug 200. The top
surface 312 has a projection 320 and the bottom surface 314 has a projection 322. The
projections 320,322 are preferably elongated and have a chamfered front end. The
projections 320,322 are used to engage grooves in the plug 200 and the adapter 100 to
position the ferrule holders 300 with precision in the adapter 100. The projection 320 has a
width that 1s different that the width of projection 322 so as to act as a key in inserting the
ferrule holder 300 in the plug 200. While the projection 320 1s wider than projection 322, it
could be opposite in that projection 320 is more narrow than projection 322. The projections
320,322 are preferably on the top and the bottom surfaces 312,314 of the ferrule holder 300
to allow, as illustrated below, more ferrule holders to be inserted into the adapter 100 and the
plug 200. The projections 320,322 are used to position the ferrules 12 in the adapter in the x
and y directions, eliminating the need for side walls to position the ferrule holders 300 and
the ferrules 12.

[00028] The plug 200 will now be described relative to Figs. 6A-6C. The plug 200 has an
outside surface 202 and an inside surface 204. The inside surface 204 defines an opening
206 therethrough to allow the ferrule holders 300 to be inserted therein. The inside surface
204 has a plurality of grooves 208 on a top side 210 and a corresponding plurality of grooves
212 on the bottom side 214. The grooves 208 and 212 are dimensioned to accept the
projections 320,322 from the ferrule holders 300. It should be noted that the ferrule holders
300 are adjacent to one another, that 1s side-by-side without any material from the plug 200
therebetween. Applicant means that by using the term adjacent herein, there 1s no structure

that comes between the neighboring ferrule holders 300.
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[00029] The outside surface 202 also has a projection 220 on the top of the plug 200, seen
in Fig. 6A, and also a projection 222 on the bottom of the plug 200, seen in Fig. 6B. Again,
as with the projections 320,322, projection 220 has a width that 1s different that the width of
projection 222 so as to act as a key in inserting the plug 200 into the adapter 100. While the
projection 220 is narrower than projection 222, it could be opposite in that projection 220 1s
wider than projection 222.

[00030] The plug 200 also has two cantilevered latches 230 on the sides to engage
corresponding structure on the adapter 100. There are also latch receptacles 232 on the top
side of the plug 200 to engage the latches 316 of the ferrule holders 300.

[00031] As noted above, the grooves 208 and 212 in plug 200 are dimensioned to accept
the projections 320,322 from the ferrule holders 300. There is sufficient movement in the
ferrule holders 300 relative to the plug 200 that when the plug 200 and ferrule holders 300 as
assembled 1s inserted into the adapter 100, that the ferrule holders 300 can move to allow the
projections 320,322 from the ferrule holders 300 to engage corresponding grooves in the
adapter 100 as described below in more detail.

[00032] Returning to Figs. 3 and 4, the adapter 100 is illustrated in more detail. The
adapter 100 has a main body 102 with an opening 104 extending between a first side 106 and
a second side 108. The first side 106 and a second side 108 are separated by a central portion
110. The first side 106 has a top surface 112 and a bottom surface 114. The top surface 112
has a groove 116 and the bottom surface 114 has a groove 118. The grooves 116,118
correspond to the projections 220,222 from the plug 200. The location of the wider groove
in the adapter 100 will correspond with the wider projection on the plug 200.

[00033] The adapter has the center portion 110. Center portion 110 preferably has a wall
130 that extends across the opening 104 in the adapter 100 and divides the center portion 110
in half. The center portion 110 also has a raised bottom portion 132 and a dropped top
portion 134 that narrows the opening 104 in the center portion 110. The wall 130 preferably
extends from the raised bottom portion 132 and a dropped top portion 134 or it may be
excluded completely if there 1s no EMI concerns with the adapter 100. The wall 130 has a
plurality of openings 136 that are sized to allow the ferrules 12 to pass therethrough to

engage a corresponding ferrule 12. As noted above, if the ferrules 12 only extend to the end
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of the ferrule holder 330, then the openings 136 should be sized to allow the ferrule holders
to also extend therethrough. The adapter 100 may also have an elastomeric gasket 150 that
encircles an external surface of the adapter 100 to provide EMI shielding.

[00034] The raised bottom portion 132 and a dropped top portion 134 also have a plurality
of grooves 140, 142, respectively, that extend completely across the central portion 110. The
grooves 140, 142 are like those in the plug 200, in that they are to engage the projections
320,322 from the ferrule holders 300. The grooves 140,142 preferably extend completely
across the center portion 110 as they are formed with the same insert in the mold. Therefore,
the grooves 140,142 are sure to align the ferrule holders 300 on each side of the adapter 100
as they are inserted into the adapter 100.

[00035] As the plug 200 with the ferrule holders 300 positioned therein are inserted into the
adapter 100, the projections 220,222 from the plug 200 engage the grooves 116,118 on the
top surface 112 and the bottom surface 114 to roughly align the ferrule holders 300 with the
center portion 110 and the plurality of grooves 140 in particular. Then, as the plug 200 1s
inserted farther into the adapter 100, the projections 320,322 from the ferrule holders 300
engage plurality of grooves 140, 142 to align the ferrule holders 300 with the adapter and the
openings 136 in the wall 130. When a plug 200 is inserted on the second side, the ferrules in
the ferrule holders on the other side will be in alignment with the first side.

[00036] The position of the ferrule holders 300 on the first side 106 of the adapter relative
to the ferrule holders 300 on the second side 108 is what allows the optical ferrules to be
aligned with one another. There is no need, as discussed above, to worry about the stacking
of tolerances as in the prior art. The positioning of the projections 320,322 on the ferrule
holders 300 relative to the plurality of grooves 140, 142 1s important. With reference to Figs.
7A and 7B, the projections 320,322 are used to control the x and y locations of the ferrule
holders 300. The surfaces 340 of the projections 320,322 (Fig. 7A) align with the surfaces
150 in the adapter (Fig. 7B) to control the x direction of the ferrule holder 300 relative to the
adapter 100. The surfaces 352 of the ferrule holder 300 align with the surfaces 152 of the
raised bottom portion 132 and the dropped top portion 134 of the center portion 110 to
control the y direction of the ferrule holder 300 relative to the adapter 100. The surfaces of
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the projections 320,322 could also align in the y direction, given that they are parallel to the
surfaces 352.

[00037] A cross section of the adapter assembly 10 1s illustrated in Fig. 8 through the center
of the adapter assembly. This illustrates the projections 220,200 in the openings 116,118 of
the adapter 100. Fig. 9 is a cross sectional view of the adapter assembly 10 through a ferrule
holder and ferrule 1llustrating the engagement of the projections 320,322 in the openings 140,
142.

[00038] It will be apparent to those skilled in the art that various modifications and
variations can be made to the present invention without departing from the spirit and scope
of the invention. Thus it is intended that the present invention cover the modifications and
variations of this invention provided they come within the scope of the appended claims and

their equivalents.
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We claim:

1. An adapter for holding fiber optic connectors, the adapter comprising:

a main body having a width and a height and an opening extending longitudinally from a
first side to an opposing second side, the main body comprising two opposing side walls spaced
apart along the width and a first top wall and a first bottom wall spaced apart along the height,
each of the first top wall and the first bottom wall extending widthwise between the two
opposing side walls;

a central portion inside the main body located between the first side and the opposing
second side, a first fiber optic connector from the first side mating with a second fiber optic
connector from the opposing second side within the central portion,

a first internal groove of the first top wall extending from the first side toward the central
portion; and

a second internal groove of the first bottom wall extending from the opposing second
side toward the central portion,

wherein the first internal groove has a first width and the second internal groove has a
second width, the first width is greater than the second width, wherein the adapter is free of
internal walls outwardly of the central portion in a space between the opposing side walls along

the width and between the first top wall and the first bottom wall along the height.

2. The adapter of claim 1, wherein the central portion includes a wall extending across the

opening in the adapter.

3. The adapter of claim 2, wherein the wall divides the central portion in half.

4. The adapter of claim 2, wherein the wall has passageways sized to allow respective ferrules

from the first fiber optic connector and the second fiber optic connector to engage.

5. The adapter of claim 1, wherein the first top wall has a dropped top portion and the first

bottom wall has a raised bottom portion for mitigating electromagnetic interference (EMI).

10

Senko Advanced Components v. US Conec Ltd.
Senko EX1025-B
Page 155



6. The adapter of claim 1, wherein the first top wall and the first bottom wall have a smooth

plane structure in the central portion.

7. The adapter of claim 6, further comprising a wall in the central portion extending across the

opening in the adapter.

8. The adapter of claim 7, wherein the wall has passageways sized to allow respective ferrules

from the first fiber optic connector and the second fiber optic connector to engage.

9. The adapter of claim 1, wherein the main body has a width to receive one fiber optic

connector to four fiber optic connectors.

10. An adapter for aligning fiber optic ferrules inserted from opposing sides comprising:

a main body having an opening extending between a first side and a second side, the first
side and the second side separated by a central portion; and

at least one groove in a top surface and a bottom surface of the main body extending
longitudinally toward the central portion from each of the first side and the second side,
wherein the adapter is configured such that a first fiber optic ferrule is received at the first side
and a second fiber optic ferrule is received at the second side of the adapter for alignment by the

at least one groove at the top surface and the bottom surface of the main body.

11. The adapter of claim 10, wherein the at least one groove is sized differently on the top

surface than on the bottom surface.

12. The adapter of claim 10, wherein the first fiber optic ferrule is disposed partially inside a
first ferrule holder, and
wherein the at least one groove is sized to match a projection on an outside surface of the

first ferrule holder for alignment.

13. The adapter of claim 10, wherein the central portion includes a wall extending across the

opening in the adapter.

11
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14. The adapter of claim 13, wherein the wall divides the central portion in half.

15. An adapter for aligning a first fiber optic connector having a first fiber optic ferrule inserted
from a first side and a second fiber optic connector having a second fiber optic ferrule inserted
from a second side, comprising:

a main body having an opening defined by two opposing side walls, a top surface and a
bottom surface joining the two opposing side walls, the opening extending between the first side
and the second side, the first side configured to receive the first fiber optic connector and the
second side configured to receive the second fiber optic connector;

a central portion inside the main body located between the first side and the second side,
the first fiber optic connector and the second fiber optic connector mating in a region of the
central portion; and

a first groove disposed on the top surface and a second groove disposed on the bottom
surface on each of the first side and the second side, each of the first groove and the second
groove extending toward the central portion from each of the first side and the second side,

wherein the first groove has a dimension different from the second groove.

16. The adapter of claim 15, wherein the first groove is wider than the second groove.

17. The adapter of claim 15, wherein the dimension of the first groove matches a dimension of a

projection of the first fiber optic connector for alignment.

18. An adapter for holding fiber optic connectors, the adapter comprising:

a main body having a width and a height and an opening extending longitudinally from a
first side to an opposing second side, the main body comprising two opposing side walls spaced
apart along the width and a first top wall and a first bottom wall spaced apart along the height,
each of the first top wall and the first bottom wall extending widthwise between the two

opposing side walls;

12
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a central portion inside the main body located between the first side and the opposing
second side, a first fiber optic connector from the first side mating with a second fiber optic
connector from the opposing second side within the central portion; and

a plurality of internal grooves within a space of the adapter, the plurality of internal
grooves configured to align the first fiber optic connector and the second fiber optic connector in

the main body.

19. The adapter of claim 18, wherein the plurality of internal grooves are sized to receive a
respective projection on each of the first fiber optic connector and the second fiber optic

connector for alignment.

20. The adapter of claim 18, wherein the plurality of internal grooves extend longitudinally in a

direction toward the central portion.

13
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ALIGNMENT ADAPTER AND ALIGNMENT DESIGN FOR A CONNECTOR THEREFOR

ABSTRACT OF THE DISCLOSURE

An adapter with novel alignment features engages alignment features on a plug,
providing general alignment of the ferrule holders and ferrules in the plug. After the plug
engages the adapter, the ferrule holders engage a second set of alignment features in the

adapter to provide fine alignment for the ferrules.

14
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4 DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN ™
APPLICATION DATA SHEET {37 CER 1.76)

Tl of ALIGNMENT ADAPTER AND ALIGNMENT DESIGN

FORACONNECTOR THEREFOR

As the below named inventor, | hereby declare that:

This declaration is directed {o:

(1 The atlached application, or

| x United States application or PCT international application number 14/214,831
fited on March 15, 2014,

The above-identified application was made or authorized to be made by me.
| believe that 1 arm the ariginal invenior or an original joint invertor of a elaimed invention in the application.

| have reviewed and undarsfood the contents of the application, and

am aware of the duty to disclose fo the Office all information known to the person to be material to
patentabilily as defined in 37 CFR § 1.56.

| hereby acknowledge that any wiilful false statement made In this declaration is punishable under 18 U.S.C.
1001 by fine or imprisonment of not more than five (5] years, or both.

WARNING: Petionerfapplicant is cautinhed to avoid submitiing personat Information in documents filed inva patent
application that may cantiibute to identity theft. Parsonal information such as soglal security numbers, bank acgourt
nurnpers, of credit card numbers (othier than a check of cradit card suthotization form PTO-2038 submitted for payment
purposes) is never required by the USPTO fo support a petition or an agplication. [¥this type of personal information is
included in documents submitted to the USPTO, petitionersfapplicatts sheuld consider redacting such personal
information from the documents before submiitting them to the USPTO. Pelitioner/applicant is advised that the record of
a patent application is avadlable to the public afier publication of the application (unless a non-publication requast in
compliance with 37 CFR 1.213(a) is made in the application) or issuanee of a patant. Furthermore, the record frar an
abandoned application may also be available to the public I the-applicgtion is referenced in a published application or
Fan issued patent {see 37 OFR 1.14). Checks and eredit card authorization forms PTO-2038 submitted for payment
purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

nventos: N
Sigriature;

Data (Optional}

Note: An application data sheet (PTO/SRAA or equivalent), inclusing saming thé snlire inventive entity, must accompany this form.
Use an addiional PTOMAIANGYorm for each additional invantor
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN )
APPLICATION DATA SHEET (37 CFR 1.76)

Til of ALIGNMENT ADAPTER AND ALIGNMENT DESIGN
FOR A CONNECTOR THEREFOR

As the below named inventor, | hereby declare that:

This declaration is directed {o:

0 The attached application, or

x United States application or PCT international application number 14/214,931
filed on March 15, 2014.

The above-identified application was made or authorized to be made by me.
| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| have reviewed and understood the contents of the application, and

| am aware of the duty to disclose to the Office all information known to the person to be material to
patentability as defined in 37 CFR § 1.56.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C.
1001 by fine or imprisonment of not more than five (5) years, or both.

WARNING: Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent
application that may contribute to identity theft. Personal information such as social security numbers, bank account
numbers, or credit card numbers {(other than a check or credit card authorization form PTO-2038 submitted for payment
purposes} is never required by the USPTO to support a petition or an application. If this type of personal information is
included in documents submitted to the USPTO, petitionersfapplicants should consider redacting such personal
information from the documents before submitting them to the USPTO. Petitioner/applicant is advised that the record of
a patent application is available to the public after publication of the application (unless a non-publication request in
compliance with 37 CFR 1.213(a) is made in the application) or issuance of a patent. Furthermere, the record from an
abandoned application may also be available o the public if the application is referenced in a published application or
an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms PTO-2038 submitted for payment
purposes are not retained in the application file and therefore are not publicly available.

"V

LEGAL NAME OF |NVE OR

Inventor: Ch'l f5 Date (Optional) ; 7/ 28 / 2014

Signature; JA/n l ,ﬂ 4/ 7 7
e

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/AIA/O 1form for each additional inventor.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN N
APPLICATION DATA SHEET (37 CFR 1.76)

H\E r?tfon ALIGNMENT ADAPTER AND ALIGNMENT DESIGN
FOR A CONNECTOR THEREFOR

As the below named inventor, | hereby declare that:

This declaration is directed to:

1 The attached application, or

x United States application or PCT international application number 14/214,931
filed on March 15, 2014.

The above-identified application was made or authorized to be made by me.
| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| have reviewed and understood the contents of the application, and

} am aware of the duty to disclose to the Office all information known fo the person to be material to
patentability as defined in 37 CFR § 1.56.

i hereby acknowledge that any willful false statement made in this declaration is punishabie under 18 U.S.C.
1001 by fine or imprisonment of not more than five (5) years, or both.

WARNING: Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent
application that may contribute to identity theft. Personal information such as social security numbers, bank account
numbers, or credit card numbers (other than a check or credit card authorization form PTO-2038 submitted for payment
purposes) is never required by the USPTO to support a petition or an application. If this type of personal information is
included in documents submitted to the USPTO, petitioners/applicants should consider redacting such personal
information from the documents before submitting them to the USPTO. Petitioner/applicant is advised that the record of
a patent application is available to the public after publication of the application {unless a non-publication request in
compliance with 37 CFR 1.213(a} is made in the application) or issuance of a patent. Furthermore, the record from an
abandoned application may also be available to the public if the application is referenced in a published application or
an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms PTO-2038 submitted for payment
purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: ) Ao H/ H C:;/WR-D Date (Optional) "7 //Zﬁ;AO!‘\"

Signature:

1

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/AIA/01form for each additional inventor.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN N
APPLICATION DATA SHEET (37 CFR 1.76)

N

l‘;;t\fzr?t‘:on ALIGNMENT ADAPTER AND ALIGNMENT DESIGN
FORA CONNECTOR THEREFOR

As the below named inventor, | hereby declare that:

This declaration is directed fo:

0 The attached application, or

x United States application or PCT international application number 14/214,931
filed on March 15, 2014.

The above-identified application was made or authorized to be made by me.
| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

I have reviewed and understood the contents of the application, and

| am aware of the duty to disclose to the Office alt information known to the person to be matetrial to
patentability as defined in 37 CFR § 1.56.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C.
1001 by fine or imprisonment of not more than five (5) years, or both.

WARNING: Petitioner/applicant is cautioned to avoid submitting personal information in documents fited in a patent
application that may contribute to identity theft. Personal information such as social security numbers, bank account
numbers, or credit card numbers (other than a check or credit card authorization form PTO-2038 submitted for payment
purposes) is never required by the USPTO fo support a petition or an application. If this type of personat information is
included in documents submitted to the USPTO, petitioners/applicants should consider redacting such personal
information from the documents before submitting them to the USPTO. Petitionerfapplicant is advised that the record of
a patent application is available to the public after publication of the application (unless a non-publication request in
comphiance with 37 CFR 1.213(a) is made in the application) or issuance of a patent. Furthermore, the record from an
abandoned application may also be available to the public if the application is referenced in a published application or
an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms PTO-2038 submitted for payment
purposes are not retained in the application fite and therefore are not publicly available.

LEGAL NAME OF INVENTOR
nventor___HIET V. NGUYEN Date (Optional) : '_7!/ 2K/ 1y

Signaturel__g. % p 1/ . Adecaggq
[ ! <b (/

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/AIA/0tform for each additional inventor.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

I’lﬂzgon ALIGNMENT ADAPTER AND ALIGNMENT DESIGN
FORA CONNECTOR THEREFOR

As the below named inventor, | hereby declare that:

This declaration is directed to:

O The attached application, or

x United States application or PCT international application number 14/214,931
filed on March 15, 2014.

The above-identified application was made or authorized to be made by me.
| believe that [ am the original inventor or an original joint inventor of a claimed invention in the application.

I have reviewed and understood the contents of the application, and

| am aware of the duty to disclose to the Office all information known to the person to be material to
patentability as defined in 37 CFR § 1.56.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C.
1001 by fine or imprisonment of not more than five (5) years, or both.

WARNING: Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent
application that may contribute to identity theft. Personal information such as social security numbers, bank account
numbers, or credit card numbers {other than a check or credit card authorization form PTO-2038 submitted for payment
purposes) is never required by the USPTO to support a petition or an application. If this type of personal information is
included in documents submitted to the USPTO, petitioners/applicants should consider redacting such personal
information from the documents before submitting them to the USPTO. Petitioner/applicant is advised that the record of
a patent application is available to the public after publication of the application (unless a non-publication request in
compliance with 37 CFR 1.213(a) is made in the application} or issuance of a patent. Furthermore, the record from an
abandoned application may also be available to the public if the application is referenced in a published application or
an issued patent (see 37 CFR 1.14). Checks and credit card autharization forms PTO-2038 submitted for payment
purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor,__ AMychae I € Huaghes , Date (Optional) :_§-26- 2014
Signa!ure:_\;ﬁ,.é‘ﬂﬁu 55',—*7\///(;

Note: An application data sheet (PTO/SB/14 or equivaient}, including naming the entire inventive entity, must accompany this form.
Use an additional PTO/AIA/G1form for each additional inventor.
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Alignment Adapter and Alignment Design for a Connector Therefor

City | [Hickory State/Province | NC | Country of Residencd | S

Mailing Address of Inventor:

Address 1 B50 16th Ave Ln. NW

Address 2

City | Hickory State/Province | F\IC
Postal Code 28601 Countryi | |US

Inventor @4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
E ilicha Fekadu Wakjira E

Residence Information (Select One) (@ US Residency Non US Residency Active US Military Service

City | Hickory State/Province | NC Country of Residencd | s

Mailing Address of Inventor:

Address 1 P032 19th Ave Cir NE

Address 2

City | Hickory State/Province | F\IC

Postal Code 08601 Countryi | s

Inventor |5

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

~| Poseph P. Howard -

Resﬁience Information (Select One) (@ US Residency Non US Residency Active US Military Service -
City | Hickory State/Province | NC | Country of Residencd | S

Mailing Address of Inventor:

Address 1 363 Homestead Dr.

Address 2

City Hickory State/Province | k\IC

Postal Code 28602 Countryi | |us

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Informatioficofthisaapplicationents v. US Conec Ltd.
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Attorney Docket Number | USCO-053-05

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | Alignment Adapter and Alignment Design for a Connector Therefor

Customer Number 52017
Email Address michael@leetzow.com | Add Email | |Remove Email |
Email Address ssengupta@usconec.com | Add Email | |Remove Email |

Application Information:

Title of the Invention lignment Adapter and Alignment Design for a Connector Therefor

Attorney Docket Number| USCO0-053-05 Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter tility -
Total Number of Drawing Sheets (if any) 10 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b}, the description and any drawings of the present application are replaced by this

reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). ]
1

Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner () Limited Recognition (37 CFR 11.9)

Customer Number 152017

Senko Advanced Components v. US Conec Ltd.
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U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

USCO-053-05

Application Number

Title of Invention

Alignment Adapter and Alignment Design for a Connector Therefor

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

by selecting the Add button.

Prior Application Status | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Continuation of ~| 17145864 2021-01-11
Prior Application Status | Patented Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
17145864 IContinuation of ~| 6214317 2018-12-10 10890723 2021-01-12
Prior Application Status | Patented - Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16214317 Continuation of E 15855750 PO17-12-27 10156684 2018-12-18
Prior Application Status | Patented v
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15855750 Division of ~| 114214931 2014-03-15 9857538 2018-01-02
Prior Application Status | Expired - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14214931 [Claims benefit of provisional ~| 61789499 P013-03-15
Additional Domestic Benefit/National Stage Data may be generated within this form A

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign prionty application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Remove

Access Codei (if applicable)

Senko Advanced (Jomponents v. US Conec Ltd.
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Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | USCO-053-05

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Alignment Adapter and Alignment Design for a Connector Therefor

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed hefore March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Senko Advanced Components v. US Conec Ltd.
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Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number | USCO-053-05
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Alignment Adapter and Alignment Design for a Connector Therefor

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

Senko Advanced Components v. US Conec Ltd.
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U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | USCO-053-05

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Alignment Adapter and Alignment Design for a Connector Therefor

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

Assignee Legal Representative under 35 U.5.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name US Conec Lid.

Mailing Address Information For Applicant:

Address 1 1138 25th Street SE
Address 2
City Hickory State/Province NC
Country | s Postal Code 08603
Phone Number Fax Number
Email Address lssengupta@usconec.com
Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.

Senko Advanced Components v. US Conec Ltd.
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Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | USCO-053-05

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Alignment Adapter and Alignment Design for a Connector Therefor

Assignee 1

Complete this section if assighee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Michael L. Leetzow/ Date (YYYY-MM-DD)| [2022-07-05
First Name | Michael Last Name | Leetzow Registration Number | [35832
Additional Signature may be generated within this form by selecting the Add button. Add

Senko Advanced Components v. US Conec Ltd.
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Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | USCO-053-05

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Alignment Adapter and Alignment Design for a Connector Therefor

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Senko Advanced Components v. US Conec Ltd.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b}(2); {2) furnishing of the informaticn solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject tc the following routine uses:

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5 US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect tc the subject matter of the record.

4,  Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the Internaticnal Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6.  Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations geverning inspection of
records for this purpose, and any other relevant (i.e,, GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclesed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned cr in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.

Senko Advanced Components v. US Conec Ltd.
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